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ABSTRACT

Problem

The purpose of this study was to determine whether in-service
science assistance will affect positively the attitudes and practices
of elementary teachers and students.

Procedure
The investigator designed and implemented a six month inservice science program for elementary teachers and students.

The

study population consisted of 12 first through sixth grade teachers
and their 313 pupils in one elementary school in East Grand Forks,
Minnesota.
Change in attitudes and practices of teachers was measured by
comparing pre-test and post-test scores on the Actual Science Class
room Environment instrument, which was designed to determine what
types of activities teachers perceived they were actually implement
ing in their classrooms.

These scores were correlated with the Ideal

Science Classroom Environment, an instrument designed to determine
what teachers perceived as ideal science classroom practices.

Change

in intermediate elementary grade student attitudes and practices were
measured by comparing pre-test and post-test means on the Student Per
ceived Science Classroom instrument, designed to assess student percep
tions of types of activities they were able to engage in during science
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class.

Change in primary grade student attitudes and practices were mea

sured by comparing pre-test and post-test scores on a modified form of
the primary level School Sentiment Index.

This instrument was designed

to measure student attitudes toward school, with particular emphasis
placed on science.

Results
1.

Significant t ratios were obtained on the pre-test and post

test scores on teacher instruments toward science attitudes and practices;
the post-test composite score being significantly higher.
2.

A number of generalizations about the teacher population con

cerning teacher-researcher interaction were made.

Teachers who sought

science assistance most had fewer years of Caching experience, had earned
fewer hours of college credit in science, had originally stated a lower
preference for teaching science, and also at pre-test time felt least
positive toward their current science practices.
3.

Significant t ratios were obtained from overall pre-test and

post-test scores on intermediate grade student attitudes and practices
toward science; the post-test composite score being significantly higher.
4.

Significant t ratios were obtained for overall pre-test and

post-test scores on primary grade student attitudes and practices toward
science; the post-test composite score being significantly higher.
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CHAPTER I

STATEMENT OF. THE PROBLEM

Purpose of the Study

The purpose of this study was to determine whether in-service
science assistance will affect positively the attitudes and practices
of elementary teachers and students.

Significance of the Study
Historically (Barnard, 1971) science teaching in elementary
schools had its origins in the early 1800's following a teaching for
mat based on natural philosophy.

During the next half century elemen

tary science instruction methodology evolved from that of natural
philosophy to one of object teaching.

The primary focus of science

education at the elementary level during the latter half of the 19th
century was to carefully describe, orally and in writing, both animate
and inanimate objects.

Very little emphasis was placed on scientific

interrelationships and unifying themes.

As industrialization of America

increased, rural to urban population migration also increased.

By the

turn of the century a considerable number of educators were beginning
to teach about the beauty and worthiness of rural America as a means of
stemming this population flow (Smith, 1967).

Nature studies, as this

concept of teaching came to be called, then became the major type of
elementary science taught, remaining in the school curriculum until
the 1930's.
1
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After World War I, increased technological advances brought many
changes to America.

Americans became more mobile with improved auto and

rail transportation and the age of passenger air travel was just ahead.
The world grew smaller for most in that radio became a common item in
homes.

Telephone service was expanding greatly.

By the mid-1920’s

nature study curricula were being questioned by leading educators as
to its value to society.

The existing nature studies programs pre

sented, in many schools, little opportunity for working on mechanical
apparatus such as motors, clocks, and telephones; for investigating
cause and effect relationships, such as occur between objects in
motion and gravitational forces; and exploration of the intricacies
of newly developed products like the solenoid and electric starter of
then modern automobiles.
During the late 1920's Gerald Craig (Victor and Lerner, 1967),
after three years of work at Columbia University laboratory school, pub
lished a thesis which rejected nature studies curricula as a viable means
of educating young people in science.

Craig viewed the function of ele

mentary school science as fulfilling a significant need in general edu
cation, and as serving a useful function relating to health and safety.
This "Craig curriculum," as it came to be known, was well established in
elementary schools by the mid-1930's and lasted into the decade of the
1950's.
The launching of Sputnik I in 1957 also had a dynamic impact on
American education.

A great rush occurred to train more and better

qualified scientists and engineers.

American prestige had suffered,

society was ready for a great scientific push, and with expected
urgency, federal monies were made available for massive updating and
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expansion of high school science and mathematics programs.

In the early

1960's curriculum reform became increasingly important in terms of ele
mentary school science as evidenced by a large number of "process" or
"inquiry" based programs under development.

Previous to this time an

imbalance in emphasis between products (content) and processes (methods)
of science had occurred in favor of scientific products.

This imbalance

of emphasis toward facts and content seemed to be a result of how teachers
viewed teaching and learning.

School emphasis on reading and writing

skills coupled with mathematics and science content caused a heavy reli
ance on the use of textbooks and an emphasis on written test evaluations.
Nationally normed and standardized achievement tests were also used by
many schools to measure teacher and school effectiveness as well as to
justify current practices.

This view toward learning has generally

been imbued in teachers as a result of their past experiences, both
at public school levels and in teacher training institutions.
Although inquiry oriented programs were being developed and
tested, their impact was mainly through in-service programs in a few
schools that were a part of the development of the various curriculum
projects.
limited.

Widespread utilization of these programs was therefore
Two additional factors have affected elementary science

teaching in less positive ways; first, non-science priority in bud
get practices, classroom space and consultant services have tended
to relegate science instruction in many schools to a series of read
ing lessons with only minimal exposure to firsthand laboratory expe
riences.

A second factor that has caused elementary science teaching

to be considered less important within a rather crowded curriculum is
the lack of emphasis it has traditionally received in teacher training
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institutions that were not associated with the new curriculum projects.
Colleges and universities have commonly urged prospective teachers to
prepare themselves to teach all content areas that are normally found
in elementary schools.

Science background information has usually been

acquired by college students enrolling in a limited number of introduc
tory science courses in the liberal arts college (Lerner, 1967).

Often

little thought has been given to the future use of this material by col
lege instructors, thereby causing information to be disseminated in
rather straightforward text-lecture-laboratory ways.

These courses

generally seemed to have little relevancy to what elementary teachers
perceived as the ideal substance of science courses as they taught
them (Wytiaz, 1962, Washton, 1961).
With the pressures of learning how to teach reading, writing,
and arithmetic very little time and effort have been placed on learning
the science concepts and processes that could be taught, and how these
products and processes can be integrated within a total elementary
school curriculum (Hurd, 1970).

Traditionally science methods courses

have been brief or non-existent for a vast majority of college students,
thereby compounding the problem (Gross and Mayo, 1969).
The new curricular materials of the 1960*s developed for junior
high students caused a downward push into the elementary grades of more
sophisticated textbooks.

Teachers whose past competencies and interests

in science varied greatly, began during this period to find much of this
new textual material too complex for them to teach comfortably.

In

schools where science is a required subject taught by teachers who were
trained years earlier, and even to new teachers who have not shown a
special interest in the sciences, one often perceives a rather strict
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atmosphere wherein most activities are confined to reading, answering ques
tions, and teacher led discussions and demonstrations (Joyce, Oana and
Houston, 1970).
Elementary science teaching is now entering a new phase, which has
been described by Barnard (1971) as one of curriculum reform and innova
tion with efforts at modernizing educational goals and learning activities
Even so, it is still common to find teachers poorly prepared to teach
science in more modern and enlightened ways.

Two significant forces seem

to be operating to foster new dimensions in teaching:

(1) societal pres

sures to update and individualize instruction (Atkin, 1971), and create
more open learning environments for students; and (2) a knowledge of
explosion which has been accelerating at an increasingly rapid rate
throughout the past two decades (Hurd and Gallagher, 1968).
This recent knowledge explosion, coupled with inadequate train
ing in science education, has led a number of serious professional edu
cators to consider how pre-service educational training can be augmented
by in-service educational programs.

Research that has investigated

effectiveness of in-service training has generally devoted itself to
measures of cognitive gain on the part of students and teachers rather
than to affective learning (Barker, 1965, Abramovic and Stotler, 1965).
The current state of research as to how in-service programs affect atti
tudes and practices of teachers and students in non-cognitive ways indi
cates an area of study which, to date, has been largely unstudied.
major purpose of this study, therefore, was to determine whether inservice science assistance will affect positively the attitudes and
practices of elementary teachers and students.

The
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Need for the Study
Science teaching in the elementary school has become increasingly
complex in recent years.

Corey (1957) has emphasized the need for con

tinuation of pre-service professional, preparation through carefully
planned and creative programs of in-service education.

Childress (1965,

p. 37) advocates that teacher training institutions work to instill a
"felt obligation" in teachers toward in-service programs when he stated:
Preparation programs, regardless of their length, must emphasize
that this portion of the work of the professional is only the
beginning.
It is impossible to incorporate into the academic
program of any individual all of the subject matter background
and the research and experimental knowledge available in the
professional field during any designated or pre-designed period.
The completion of a formal education program is not a climax but
is appropriately called a "commencement" into a new field.
Flanders (1962) in a study involving 55 teacher participants in a
nine-week in-service training program, stated that only a teacher can
change his own behavior; that changes can occur in teaching methods; that
no one pattern of teaching can be adopted universally by all teachers;
and that the most effective environment for change allows for freedom
of people to express their feelings and ideas, encourages self direction
and is free of coercion.
Locally organized workshops as a means of in-service training has
been studied by Dutton and Hammond (1966) who reported that gains in
understanding of mathematical concepts from teachers who attended a less
structured workshop taught by the district’s own staff were greater than
the gains made by teachers who attended an in-service program conducted
by a college professor of mathematics.
Analysis of pupil behavior after an in-service program was studied
by Weaver (1962).

He has reported that students of teachers who
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participated in a guidance in-service workshop made significantly greater
gains in adjustment than did students of teachers in a control group.
Teacher practices in schools are a reflection of a number of fac
tors.

One important background variable is how practicing teachers were

taught to teach.

A large number of teachers had too little opportunity

to learn teaching methodology in environments which promoted individual
ity, or opportunities to employ more than textbook approaches to learn
ing.

Many serious professionals have undoubtedly, after teaching for a

short while, found their teaching practices somewhat, compromised from
what they perceived as ideal.

Semmens (1970) states that it appears

realistic to attempt methods of in-service programs that will help
approach problem areas that teachers identify as obstructive in their
classrooms.

He further stated that an in-service program in elemen

tary science may be based upon factors identified by teachers as those
that prevent them from implementing practices and theories they per
ceive as ideal.
In-service programs for teachers vary in scope and intensity in
public schools.

Most in-service programs have been designed to meet a

specific need, i.e., that of improving subject matter competencies, to
implement a new curricular program, or to introduce new equipment (Frazier,
1964, Joyce, Oana and Houston, 1970).

One additional function of in-

service education was summarized by Openshaw (1962, p. 92) as follows:
The key to the problem of teacher growth is not lack of
knowledge, rather it is inadequate application of available
knowledge to the problems relating to in-service programs.
The well-conceived program will make the learning process
the focus of organizational effort. The leadership problem,
then, is one of organizational development custom-made to
serve the needs and purposes of individual teachers and, at
the same time, to take advantage of the indigenous character
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of the situation in xThich the school operates. We must cherish
the right and responsibility of the teaching staff on an indi
vidual school basis to propose growth experiences and the methods
to be employed in achieving such growth. Teacher emotions become
a part of a person as they are reinforced through use. The more
and better the participation by the teacher, the more and better
the learning likely to result. Recognition of these psychological
principles will make in-service education more effective and con
tribute to significant individual growth on the part of teachers.
Recognition that positive attitudes toward the various aspects of
school programs are enhancing factors for effective learning is not new.
It seems reasonable that extensive research is needed to determine whether
the addition of a science oriented in-service program will have positive
effects on the attitude and practices of elementary school teachers and
pupils.

Scope of the Study
The study dealt x*ith twelve first through sixth grade teachers and
their 313 respective students.

The study was designed as an in-service

science program of six months duration, conducted at Valley Elementary
School in East Grand Forks, Minnesota, during the 1971-1972 school year.
The study was designed to answer the following research questions:
1.

Will in-service science assistance for teachers result in
significant change in a positive direction in teacher atti
tudes and practices toward science instruction in their
classes?

2.

Will in-service science assistance for teachers result in
significant change in a positive direction in fourth, fifth,
and sixth grade students' attitudes and practices toward
science?
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3.

Will in-service science assistance for teachers result in
significant change in a positive direction in first, second,
and third grade students’ attitudes and practices toward
science, and concomitantly, toward school?

Limitations
This study was conducted within the framework of the following
limitations:
1.

This study involved 313 first through sixth grade students
and 12 teachers at Valley Elementary School in East Grand
Forks, Minnesota.

2.

This study was conducted during the six month period
between October 18, 1971 and April 14, 1972.

3.

This study was limited to changes in attitudes and prac
tices of teachers and students and did not attempt to
measure cognitive change.

4.

In-service assistance was limited to science.

5.

In-service assistance was limited to approximately eight
hours per week.

6.

This study was limited to utilization of existing science
supplies and facilities and locally available resources.

7.

This study was conducted without a control group population.

Summary
This chapter identified the purpose of the investigation as a
study of whether in-service science assistance will affect positively
the attitudes and practices of elementary teachers and students toward
science.
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The significance of, and need for the study, was presented by
discussing how science in the elementary school has often been taught
by teachers who were ill prepared in science content and modern science
methodology.

Availability of in-service science assistance for teachers

and students was identified as a potentially effective means for devel
oping positive attitudes and practices toward science.
The scope of study was presented and the limitations of the
study were identified.

CHAPTER II

REVIEW OF LITERATURE
Education studies written during the past 20 years have been
reviewed in order to determine the major emphasis concerning in-service
science education in elementary schools.

This chapter was organized in

an historical fashion which reflects attitudes and practices of elemen
tary education teachers during the past 20 years and to describe how
these attitudes and practices have shaped future school programs.

An

outline of the chapter is as follows:
I.
II.
III.
IV.

V.

Introduction
Pre-Service Science Education of Elementary Teachers
In-Service Education of Teachers
In-Service Programs for Elementary School Science
Teachers
Attitudes Toward Science

Introduction
Science instruction is an integral part of the curriculum in most
elementary schools.

Hurd and Gallagher (1968) suggested young people

typically come to school with interests that relate to science but somehow,
within the traditional framework of simple experiments that are presented
as the basis of "school science," often miss the spirit and meaning of
science.
Much has been written about what should be learned in school
(Hall, 1961), how various new techniques compare to "older traditional"
11
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methods (Carpenter, 1963), and how achievement gains in school subject
areas can be measured and quantified (Barker, 1965).

This literature

suggests these test norms and standards are the basis from which numer
ous other studies of cognitive growth originate.
This research addresses itself to the in-service training of
teachers and its effect on teachers' and children's attitudes toward
science.

Studies of children's attitudes toward the total school

experience are available (McElhinney, 1970; Click, 1970; Saxe, 1971),
but a review of published research revealed few studies which have
investigated relationships that exist between science instruction,
attitudes toward science, and in-service assistance for teachers in
elementary school science.

Perrodin (1966) and Lowery (1967) have

attempted to investigate children's attitudes toward elementary
school science.

Studies involving only in-sorvice training have pro

liferated (Bixler, 1957; Renard, 1963; Pettersen, 1968), with most
programs emphasizing how new methodologies affect pupils' achievement
scores.
Corey (1957), Blackwood (1965a) and Barnard (1971) have expressed
a need for in-service programs to be instituted as a regular part of
school scheduling.

The knowledge, skills, and attitudes that teachers

bring to their cl a.ssrocm.s is as varied as the number of teachers in
schools. ithen this is coupled with new curriculum innovations and more
complex textual materials it becomes imperative for schools to plan and
initiate local in-service programs for their teachers.

Jarolimek (1970)

amplified this need with an inference that educators are increasingly
finding four rears of college, preparation more a beginning of one's
education th->n as a culmination of Jearn inn;
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Pre-Service Science Education of Elementary Teachers
Science is often presented to elementary school children in text
books and by teachers more as a "body of knowledge" than as a way of
thinking and acting.

Numerous explanations have been given for the

foregoing, ranging from lack of confidence concerning new methods, lack
of knowledge and therefore feelings of inadequacy when moving too far
from the text material (Victor, 1962), and to simply teaching as one
was taught (Victor & Lerner, 1967; Carin, 1971; Blume, 1971).
Science is increasingly finding acceptance as a way of thinking
and inquiring, which can lead to a series of "intellectual processes"
that make discovery possible.

These processes are the means by which

scientists examine known phenomena with the intent of verifying and
extending the logical understandings of the physical world.

These

processes of science are becoming a more recognizable part of modern
science curricula in teacher training institutions and elementary
schools.

Victor (1970, p. 152) has compiled the following list of

terms which are commonly used by science educators to imply process
operations:
analyzing
classifying
communicating
deducing
describing

experimenting
inferring
interpreting
keeping records
making hypotheses

measuring
observing
planning and designing
predicting
using controls

In trying to assess current practice as well as more positive
future directions, Victor (1970, p. 153) has stated:
It has generally been accepted that one prerequisite of a
good science program is that the program should be actively
involved with both content and process. This prerequisite
has been clearly stated in both the Forty-Sixth and the FiftyNinth Yearbooks of the National Society for the Study of
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Education. It also appears consistently in methods books,
journals, bulletins, and prefaces to all existing curriculum
guides.
In actual practice, however, although elementary school
teachers have been urged to teach both content and process,
all too often the teachers spend most of their time teaching
content and pay little or no attention to process. And all
too often the content consists not of concepts and conceptual
schemes, but rather a series of isolated facts.
Since the time of Craig’s (1927) landmark study concerning goals,
purposes, and methods of elementary school science, educators have
attempted to identify and define the goals and objectives for science
teaching.

In Blackwood's (1965b, p. 180) study of science education

practices in American public schools in 1960-1961, seven goals for
science instruction in elementary schools were emphasized by more than
69 percent of the respondents:
1.
2.
3.
4.
5.
6.
7.

Help children develop their curiosity and ask what, how, and
why questions
Help children learn (how) to think critically
Teach knowledge about typical areas of science study such as
weather, electricity, plant, animal life, and others
Help children learn concepts and ideas for interpreting
their environment
Develop appreciations for and attitudes about the environment
Help children develop problem-solving skills
Develop responsibility for the proper use of science knowl
edge for the betterment of man.
Science curriculum projects developed in the sixties have responded

to more traditional science instruction in the elementary school through
generally succinct statements of science objectives emphasizing structure,
process, and attitudes.

By 1967 it had become increasingly apparent to

educators that the new directions being proposed in elementary science
were outdistancing the practices of most elementary teachers.

Barnard

(1967, p. 297) stated:
For 25 years prior to the recent efforts to improve science curriculums we have evidence that something was wrong. Furthermore, there
was abundant evidence from the research that the teaching methods so
commonly practiced were not only ineffective, but actually delete
rious .
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Each new curriculum project that developed during the 1960’s, by
teams of scientists, teachers, and educators was based on a particular
set of goals, supported by science curriculum materials which were
designed to enhance student attainment of these goals.

After a number

of years of testing, rewriting, and evaluating, several elementary
science curriculum projects x^ere available for general use from com
mercial companies.

Increasing acceptance of new science curricular

programs had, by the late 1960's, begun to cause a re-examination of
traditional science teaching methods in some elementary schools and
"methods courses" at teacher training institutions.
New elementary science programs which are placing more emphasis
on processes of science and activity involvement by students include the
American Association for the Advancement of Science (AAAS) project, enti
tled Science, A Process Approach.

Specific lessons are prepared for each

grade level, incorporating somewhat more diverse components of tradi
tional science into a more "interdisciplinary" program.

Science, A

Process Approach, according to Hurd and Gallagher (1968) was organized
around goals of instruction that were attainable through a variety of
useful science content while teaching equally important process skills
of science.
A second major science curriculum program, the Elementary Science
Study (ESS) was viewed by its originators as providing a context for grade
school children to explore relationships between man and the physical and
biological environments.

According to Hawkins (1965) much of pupils’

science time is spent in unguided activities where children have the
opportunity to "mess about in science."

Within this relatively unstruc

tured framework, the authors of ESS felt that the most fruitful way to
help children develop useful concepts in science, as well as cognitive
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skills, was through self-initiated experiences with highly motivating
material.

One basic objective was to develop scientific concepts and

cognitive skills concurrently.

Morrison and Valcott (1962) have indi

cated their feeling that the freedom and richness of the variety of
learning activities in ESS instructional units serve to stimulate chil
dren's intuitive responses as well as to contribute to the logical and
analytical aspects of learning.
The Science Curriculum Improvement Study (SCIS) has been organized to provide children with a broad conceptual framework in science,
which thereby enables students to better comprehend subsequent science
experiences.

The instructional strategies, according to Karplus (1964),

consists of providing children with firsthand experiences in a labora
tory setting and encouraging them to explore natural phenomena either
individually or in small groups.

Kaxplus also sees the teacher's role

in SCIS differing from the traditional one.

Instead of being an author

ity who tells children what they need to know and then tests them to
determine what they have learned, the teacher becomes a guide for chil
dren and helps them organize their experiences into useful concepts.
Each new science curriculum project was originated in an attempt
to clarify purposes for, and establish methods of teaching science that
reflected modern views about science as a method of inquiry which could

sociaticn for the Advancement of Science
(1970, p. 6), are:
1.

s ttnort the in v e s t ig a t iv e nature o f s cie n ce
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skills, was through self-initiated experiences with highly motivating
material.

One basic objective was to develop scientific concepts and

cognitive skills concurrently.

Morrison and Walcott (1962) have indi

cated their feeling that the freedom and richness of the variety of
learning activities in ESS instructional units serve to stimulate chil
dren's intuitive responses as well as to contribute to the logical and
analytical aspects of learning.
The Science Curriculum Improvement Study (SCIS) has been orga
nized to provide children with a broad conceptual framework in science,
which thereby enables students to better comprehend subsequent science
experiences.

The instructional strategies, according to Karplus (1964),

consists of providing children with firsthand experiences in a labora
tory setting and encouraging them to explore natural phenomena either
individually or in small groups.

Karplus also sees the teacher's role

in SCIS differing from the traditional one.

Instead of being an author

ity who tells children what they need to know and then tests them to
determine what they have learned, the teacher becomes a guide for chil
dren and helps them organize their experiences into useful concepts.
Each new science curriculum project was originated in an attempt
to clarify purposes for, and establish methods of teaching science that
reflected modern views about science as a method of inquiry which could
lead to meaningful "discovery" and understanding of scientific phenomena.
Commonalities that seem to exist in most new elementary science programs,
according to the American Association for the Advancement of Science
(1970, p. 6), are:
1.

an emphasis upon the investigative nature of science
(inquiry and discovery).
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2.

3.

4.

5.

a conviction that children need to be actively involved
with materials that are conceptually rich for the learn
ing of science.
an emphasis upon independent learning with opportunities
to explore, "tryout," "play with," and in other ways ini
tiate their own learning.
an attempt to establish a sequence of instruction to help
assure the child's acquisition of skills in the processes
of science as an important part of their intellectual
growth.
a valid presentation of science materials so that con
cepts will not need to be corrected later.
Science education instruction in pre-service programs which ele

mentary teachers have traditionally received has in general not met mini
mum recommendations made by two national education organizations.

The

National Society for the Study of Education (NSSE) has stated, in
Rethinking Science Education (Henry, 1960), that a minimum of 20 semes
ter hours in science education be obtained by all elementary education
majors.

O'Toole and Chesin (1969) have cited the I960 AAAS-AACTE recom

mendations of 16 hours in science education for all general elementary
education teachers.

Several studies are available which indicate the

status of professional science background for elementary education
majors.

Both content and "new science," or inquiry training prepara

tion have received attention in these studies.
Burnett (1964, p. 315) reported on a study by Raksaboldej who,
after surveying 25 state teachers colleges, found, that, "science pro
grams for prospective elementary school teachers varied widely, with
11 semester hours the mean requirement."

Another study by Burnett

(1964), done by Verrill, investigated the changes and trends in science
and science education aspects of elementary teacher training from 1870
to 1959.

It was concluded (Burnett (1964, p. 316):
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a.
b.

c.

d.

Elementary teachers, as a group, were poorly trained during
the entire period investigated.
Preparation in science courses did not increase in propor
tion to the overall time increase in teacher preparation
over this period.
Neither the objectives, scope, and sequence of elementary
science, nor, therefore, the programs for preparing
teachers were clear and directed over the entire period.
Host prospective teachers acquired their science subject
matter through general education courses or from basic
courses for science majors rather than from courses spe
cifically designed for the unique needs of elementary
school teachers.
Recent studies indicate preparation in science education for pro

spective elementary teachers does not yet meet the recommendations of the
AAAS-AACTE (O'Toole and Chesin, 1969) or the NSSE (Henry, 1960).
Semmens (1970) in a study of 30 North Dakota teachers found them
to have attained an average of 11 semester hours of science credit.

How

ever, he was able to conclude that teachers who participated in an experi
mental science summer program were better able to conduct science classes
based on an inquiry approach than were control group teachers.
In a study concerning pre-service elementary science training
Esler (1972, p. 491) stated:
Typical general studies programs of colleges and universities
have not been entirely satisfactory in providing elementary
education majors with a sufficient foundation in the sciences.
Three characteristics are generally associated with the general
studies science programs as they relate to potential elementary
teachers:
(1) students are not involved with a wide range of
science experiences (they often are exposed to only one major
discipline); (2) science in introductory courses is presented
as watered-down versions of traditional disciplines; and (3)
seldom are students in a general studies science course
exposed to the manipulative and problem-solving activities
of the laboratory.
It would seem that introductory science courses which possess
these characteristics makes them a poor preparation for prospective
elementary school science teachers.
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In a survey of 55 students at Florida Technological University,
Esler (1972, p. 493) found "the typical college preparation among the
students was six (quarter) hours of biology and four hours of some
physical science."
Newton (1971) queried 667 instructors of secondary and elemen
tary science methods courses for information about topics covered in
professional science methods courses.

He found that the AAAS elemen

tary science program was studied "intensively" by 9 percent of all
students while 39 percent had "some study" of Science:
Approach.

A Process

For ESS materials 7 percent studied "intensively" and 39

percent had "some study."

The SCIS program was studied "intensively"

by only 2 percent and 27 percent had "some study."
Inclusion of "new science" or inquiry science in methods
courses did not seem to insure that this type of teaching would, in
fact, be taught in elementary schools.

Newton (1971) reported col

lege students liked the idea or philosophy behind inquiry teaching,
but a rather common attitude concerning this method of teaching is
that it is something peripheral and secondary, that it only fits
into the program on top of or around a traditional course with more
available teaching time needed.
A second reason for not expecting to utilize "new science"
methodologies, reported by Newton (1971, p. 21) was " . . .

students

feel a conflict between what seems to be advocated in the methods
class and what they see actually going on in the world around them."
Student statements like the following are cited by Newton as evi
dence of this:

20

The methods course seems contradictory. I've never had
a course taught that way (inquiry teaching). Each day I
leave my methods course to go to a very traditional chem
istry lecture class.
When teachers are queried as to sources of major barriers to
effective science teaching, as reported by Victor (1962), they gener
ally cite an inadequate science background coupled with feelings of
inadequacy about new science objectives.

Taba (1970) stated that

"both educators and content specialists agree that the content prep
aration of teachers has been in the past, and is now, both superficial
and more narrowly specialized than their teaching assignments call for."
After reviewing countless numbers of reports about how past and
current teacher training institutions' methods courses seemingly have
failed to adequately prepare teachers to teach, even in more tradi
tional ways (Dunfee, 1967; Oberlin, 1969; Joyce, Oana and Houston,
1970), one can more easily visualize how this problem becomes compounded
when new curricular innovations are injected into schools.

Science teach

ing methodologies have shifted more and more toward inquiry, process, and
individualization, but consultive and in-service help generally remains
unavailable to help teachers update methodologies and science back
ground .

In-Service Education of Teachers
In-service educational programs have been the major vehicle for
changing school practices during the last 20 years.
stated:

Corey (1957) has

"For many years, however, it was believed that learning about

ways and means of improving instruction would stimulate changes in
practice that xrould result in these improvements."

Corey goes on to
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say "these conceptions of desirable ways of bringing about change in pro
fessional behavior are no longer considered valid by persons who have made
a special study of this kind of learning."
Successful in-service education programs; those that are produc
tive in terms of actually achieving their desired goals, do not often
occur without a number of criteria being met prior to, and during inservice programs.

Parker (1957) has developed 12 guidelines for plan

ning, organizing, and conducting in-service education activities for
schools and school systems which were thought to be important in 1957
and which seem to have a great deal of relevancy in 1972.

These guide-

lines are:
I.

II.

III.

IV.

V.

VI.

VII.

VIII.

IX.

People work as individuals and as members of groups on
problems that are significant to them.
The same people who work on problems formulate goals
and plan how they will work.
Many opportunities are developed for people to relate
themselves to each other.
Continuous attention is given to individual and to
group problem solving processes.
Atmosphere is created that is conducive to building
mutual respect, support, permissiveness, and creativity.
Multiple and rich resources are made available and are
used.
The simplest possible means are developed to move through
decisions to actions.
Constant encouragement is present to test and try ideas
and plans in real situations.
Appraisal is made an integral part of in-service activities.

X.

Continuous attention is given to the interrelationship of
different groups.

XI.

The facts of individual differences among members of each
group are accepted and utilized.
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XII.

Activities are related to pertinent aspects of the cur
rent educational, cultural, political, and economic scene.

Concerning change within institutions, both on a personal level
and in terms of group movements, Coffey and Golden (1957, pp. 101-102)
have stated:
1.

2.

The processes of change can be productive within an insti
tution only if conditions permit reassessment of goals and
the means to their achievement. The function of science
is, in part, directed toward the assessment of the processes
which are critical in the attainment of goals. To function
in a responsive manner to the changing needs it is designed
to serve, any institution must provide within its structure
the facilities for objective evaluation and creative think
ing.
The most significant barrier to institutional change is the
resistance which persons express when such change seems
threatening to the roles in which they have developed con
siderable security. The process of institutional change is
facilitated by a number of conditions:
(a) when the leader
ship is democratic and the group members have freedom to
participate in the decision making process; (b) when there
have been norms established which make "social change" an
expected aspect of institutional growth; (c) when change
can be brought about without jeopardizing the individual’s
membership in the group; (d) when the group concerned has
a strong sense of belongingness, when it is attractive to
its members, and xThen it is concerned with satisfying mem
ber needs; (e) when the group members actively participate
in the leadership functions, help formulate the goals, plan
the steps toward goal realization, and participate in the
evaluation of these aspects of leadership; (f) when the
level of cohesion permits members of the group to express
themselves freely and to test new roles by trying out new
behaviors and attitudes without being threatened by real
"consequences."
Continuation of the professional education of the nearly two mil

lion elementary school teachers is of considerable importance if the
quality of teaching and learning in schools is to keep pace with new
curricular innovations of the past decade.

It is unrealistic to expect

most currently practicing teachers to religiously participate in college
level "refresher" courses which deal with new methods and materials that
are being developed in curriculum projects throughout the country.

Well
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designed in-service programs certainly offer one avenue for solution to
this problem.

In underscoring a need for creative and long term in-

service programs Taba (1970, p. 324) has pointed toward:
. . . a serious gap between what teachers are now doing or can
do and what is expected of them. Furthermore if one considers
the continuing explosion of knowledge in all content fields and
in the use of the media of educational technology, it seems
that the need for retraining of teachers will be a continuous
rather than a temporary phenomenon.
Taba views future in-service programs as needing to serve a double func
tion:

that of implementing changes generated elsewhere and of being an

agent of change in particular school systems.

In-Service Programs for Eler.entarv School
Science Teachers
Scientists and science educators generally agree that the elements
of science education which most need to be emphasized are the processes of
science.

Blackwood (1959) stated that teachers must develop classroom

strategies which foster student experience in setting up science inves
tigations and in problem solving.

Ke further concluded that "the respon

sibility for helping teachers acquire an awareness of what is involved in
this kind of teaching rests with teacher training institutions and school
systems in their inservice programs."
The need for i:n-service assistance for elementary science teachers
has been reported in a number of journals and research papers.

Bingham

(1964) studied types of in-service workshops that teachers felt were most
helpful.

He reported that workshops were enthusiastically supported when

opportunities were ava liable to work with a large amount of science facilitiek , to t r3c anc pi:.n cooperatively, to have assistance from knowledgeable to l o a m in an atmosphere which was conducive
to a free exchange of ideas.
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Dunfee (1967, p. 60) reported that "more and more communities are
including in their in-service efforts the science consultant, a person
who is not a supervisor, but a helping teacher with special competencies
in teaching science."
Reinisli

(1966, p. 53) makes a plea for science consultant assist

ance for elementary teachers by saying that:
More than ever before, teachers find it difficult to acquire ade
quate background and training in the major content areas of ele
mentary science. Science is advancing so rapidly on all fronts
that it is a full time job to keep well informed. Therefore, it
may be expected that those teachers who have not been well
trained in science are having, and will continue to have, con
siderable difficulty in teaching science.
Additionally,

Reinish lists four ways in which a specialized science per

son can contribute to better elementary science instruction:
1.

2.
3.

4.

To teac.h demonstration classes to get the classroom teacher
interested in new ways of teaching and in the new curriculum
developments.
To teach in-service courses to teachers who wish to find out
more about new curriculum developments, or to learn the back
ground necessary to understand and teach the new materials.
To advise the school cn a good sequential program which can
be best adapted to that school— including the adoption of
textbooks, supplementary materials, etc.
To act as a resource parson, who can continue to understand
and evaluate new curriculum in science as it becomes avail
able.
Recently Yunnan (1970) has stated that the "chief barrier to effec

tive science teaching is the lack of science consultant services for ele
mentary school teachers.”

Brandou (1964) found that high school science

teachers acting as elementary science consultants can make a significant
contribution to the physical science background knowledge of elementary
classroom teachers.
An intern-consultant program at Bloomington, Indiana was initiated
by .• v Science J
1909, p. 23).

mm icn C:

at Jr.k'.-vn Vn ivarsity (Trover and Weigand,

This program was established with major goals as follows:
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1.
2.
3.
4.
5.

6.
7.

To promote communication between the university and the
totally independent school district which serves this area,
To evaluate the present science curriculum in the schools
associated with the program,
To introduce the new elementary science curriculum develop
ments into the local area,
To aid in the modification and implementation of such pro
grams that are deemed of value,
To demonstrate and inform the teachers and administrators
of the methodological changes recommended under the modern
curriculum programs developed in science for the elementary
school,
To develop supervisory personnel capable of instituting and
guiding such an inservice program, and
To serve the local school district, the university, and the
state by making available for viewing a model teaching cen
ter utilizing the most up-to-date science curriculum mate
rials .

Intern-consultants served local schools by making available to teachers
persons with considerable expertise in up-to-date curricular method
ologies and techniques; in working with individual teachers and groups
of teachers on pre-lesson planning and post-lesson evaluation, and in
functioning as model teachers.
A study done by Sims (1957) concerning the development, imple
mentation, and evaluation of an in-service program for elementary
teachers in Topeka, Kansas, revealed that some problems teachers face
today were considered as problems then.

Simjj concluded that inadequate

training in science content and methodologies with little opportunity
to update after completion of formal course work were chief barriers
to effective science instruction in many elementary schools.

Sims,

therefore, designed and implemented a year long in-service program to
help teachers become more competent in content that was then common
to most science curriculums.

Participation by teachers was voluntary.

Eleven two hour in-service meetings were conducted after school during
the 1955-1956 school year.

Students and teachers were pre-tested to
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determine science knowledge levels with the same tests administered to
students and teachers at the conclusion of the in-service program.
Post-test scores of participating teachers showed significant achieve
ment level gains.

Significant gains were also evidenced by students

of participating teachers when compared to pupils in matched control
groups.

Attitudes Toward Science
Baumel and Berger (1965) indicated that increasing numbers of
educators have begun to recognize that the development of scientific
attitudes by students is equal or superior in importance to the tra
ditional knowledge acquisition objective of science teachers.

Also

implicit in their writings is that if scientific attitudes are to
become a part of a student’s repertoire, they must be taught directly
and systematically in the same manner as a mastery of the principles
of science are developed.
Lowery (1966) in a study of fifth grade children's attitudes
toward science reported that the development of favorable attitudes
toward science is a frequently expressed desire in a number of the
newly developed science units.

Lowery concluded that fifth grade

children experiencing a newly developed science unit changed their
attitudes about science in positive ways.
One other comprehensive study of children's attitudes toward
elementary school science was found in the literature.

Perrodin

(1966) investigated the attitudes of 534 pupils enrolled in fourth,
sixth, and eighth grades of three school systems.

A projective-

type instrument consisting of twenty sentence fragments was admin
istered to all students.

Each part-statement: was intended to
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stimulate pupils to express feelings relative to science.

Students were

instructed to complete each sentence fragment with the first thought
the fragment suggested.
summarized.

Responses were tabulated, categorized, and

A determination was made as to the positive or negative

quality of each completed statement, thereby establishing grade level
and male-female estimates of feelings toward each item.
Six items reflecting attitudes were reported on in detail.

To

the part-sentence of "Science is . . ." a majority of fourth and sixth
graders responded in positive or very positive ways.

Eighth grade stu

dents indicated a lesser degree of enthusiasm for science with boys more
positive than girls.

A second item "The Science I have Studied in

School . . . " elicited a majority of favorable responses from all
grades with the most positive being sixth grade boys, followed closely
by sixth grade girls.
tion.

Item three was concerned with science instruc

Responses in all grades to "When it is time for science class

. . ." were generally concerned with what to do to get ready rather
than of positive or negative feelings toward science.

Eighth grade

students reacted most positively to item three with fourth grades
responding least positively.
The last three items reported on by Perrodin dealt with the
importance of science as a subject.

Students generally felt science

was important to study with a majority of fourth grade pupils respond
ing to "We study Science because . . . " with a response of "to learn
more."
In general this study seemed to indicate that sixth graders
have the most favorable attitudes toward science and eight graders
the least positive.
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Summary
Elementary teachers have been educated to be "generalists," that
is, to be capable of teaching all content areas and all needed skills in
the elementary school.

This highly ambitious goal has seldom been

achieved according to some writers.

Science preparation in teacher

training institutions has often been minimal, usually falling far below
recommendations of professional education guidelines and is not consist
ent with much of the curriculum change concerning process and inquiry.
A need for continuing education or in-service training and retraining
has been suggested by a number of writers as increased amount of knowl
edge and new methodologies in science teaching cause even recent
teacher graduates to find their skills and knowledge somewhat outdated.
In-service programs have been widely utilized by school dis
tricts during the past 20 years.

The emphasis has generally been on

learning content and on how to present this material better to students.
In-service training for science teachers at the elementary level
has been advocated by a great many educators during the past 20 years.
Most science in-service programs have been developed to help teachers
become more proficient in teaching content or to learn new methodologies
of emerging science curriculum projects.
Studies of attitudes toward science are minuscule when compared
to the number of studies concerned with achievement gains in elementary
school science.

A few studies have focused on children’s attitudes

toward science and methods of learning about scientific phenomena.

CHAPTER III

DESIGN AND PROCEDURE

The purpose of this study was to determine whether in-service
science assistance will affect positively the attitudes and practices
of elementary teachers and students.
Included in this chapter is information on the design of the
study, methods and procedures used to conduct the research and secure
the data, hypotheses to he tested, and the statistical analysis pro
cedures.

An outline of the chapter is as follows:
I.

The Research Population
A.
B.

II.

The Science Program at Valley Elementary School
A.
B.

III.

V.
VI.

The Basic Science Program
The Science In-Service Program

Instruments Used
A.
B.
C.
D.

IV.

Teachers
Students

Ideal Science Classroom Environment
Actual Science Classroom Environment
Student's Perceived Science Classroom
School Sentiment Index-Primary Level

Data Collection Procedures
Hypotheses to be Tested
Statistical Treatment of the Data

Research Population
The research population for this study was the teachers and
pupils of 12 elementary classrooms at Valley Elementary School in
29
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East Grand Forks, Minnesota.

The research sample was composed of grades

1, 2, and 3, hereafter referred to as the primary level, and grades, 4,
5, and 6, hereafter referred to as the intermediate level.

The primary

level had an average of 159 students in 6 classrooms during the course
of the study.

Individual classes averaged 26.5 students.

mediate classrooms averaged 154 students during this study.
6 teachers had an average of 25.67 pupils.

The 6 inter
Each of the

Table 1 presents the number

of classrooms at each grade level and the number of students in each
classroom.

TABLE 1
GRADE LEVEL, NUMBER OF CLASSROOMS, AND NUMBER OF STUDENTS
IN THE STUDY

Grade

Number of Classrooms
and Teachers

Number of Students
Average
October
April

1

3

27
12
27

28
15
30

2

1

31

32

3

2

30
28

28
30

Subtotal

6

155

4

2

22
24

22
24

5

2

23
31

29
31

6

2

2.5
23

27
22

Subtotal
Total

163

159

6

153

155

154

12

308

318

313
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Each teacher was requested to provide information designed to
quantify a limited number of demographic variables of the research popu
lation.

The 4 variables used were years of elementary school teaching,

total hours of college credit, total hours of science credit, and teacher
preference for teaching science.
form is in Appendix A.

The teacher questionnaire background

Table 2 presents information regarding years of

elementary teaching.
TABLE 2
YEARS OF ELEMENTARY TEACHING
Classroom
(Grade)

Years of
Teaching

Years in
Present Position

la
lb
lc

10
3
3

10
3
1

2

7

4

3a
3b

11
6

6
5

4a
4b

35
5

21
3

5a
5b

1
9

1
2

6a
6b

28
3

16
3

Table 3 presents information about total semester hours of col
lege credits earned by each teacher.
Table 4 presents information regarding semester hours of science,
including methods courses, earned by each teacher.
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TABLE 3
SEMESTER HOURS CREDIT EARNED IN COLLEGE BY TEACHERS
Semester Hours of
College Credit

Frequency
Grades 1-3
Grades 4-6

111-120
121-130
131-140
141-150
151-160

0
3
1
1
1

0
0
3
2
1

TABLE 4
SEMESTER HOURS SCIENCE CREDIT EARNED IN COLLEGE BY TEACHERS

Semester Hours of
Science Credit

Frequency
Grades 1-3
Grades 4-6

1-10
11-20

0
6
0
0

21-30
31-40

0
3
3
0

Table 5 presents information regarding each teacher's preference
for teaching science.
TABLE 5
ATTITUDE TOWARD TEACHING SCIENCE AS INDICATED BY TEACHERS
Grade Taught

Enjoy Most

1

2
3
4
5
6
Total

Enjoy Somewhat

Enjoy Least

3
1

2

2
1

1
1

7

2

1

3
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The Science Program at Valley Elementary School
Prior to the Study

First Through Third Grades
Science in the primary grades, was similar in scope and emphasis
to that of many typical elementary schools in America.

Grade one

teachers rarely used the adopted textbook series published by Merrill
Publishing Company.

Science instruction tended to be integrated with

other topics and often was not specifically identified as "science."
Students were generally encouraged to bring favorite items from home
such as a magnet, a wind-up toy, or a magnifying glass which could be
shared with the rest of the class.

Second and third grade teachers

utilized the text somewhat more than first grade teachers.

The proce

dures for teaching science were somewhat different for each class.

One

teacher preferred to teach social studies for approximately one semes
ter, and then to switch to science for the other semester.

A second

teacher preferred to alternate science topics with social studies topics
while another teacher generally taught science each week throughout the
year.

Science instruction in the first three grades was generally con

ducted as a whole class activity with reading and teacher led discussion
as the most frequently used teaching methodology.

Fourth Through Sixth Grade Science
Science instruction in the upper grades had assumed a somewhat
stable position within the total curriculum.

Most teachers followed the

outline provided in the text, utilizing to varying degrees the science
kits which have been developed by Merrill Publishing Company.

Some

amount of elementary science equipment was available in the materials
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stock room along xjith a portable laboratory cart.

Filmstrips were able

to be ordered from the district's central office.

Films were ordered

and scheduled a year in advance of arrival.
combined to view audiovisual materials.

Often two classes were

Film topics occasionally cor

responded to the textbook topic studied at that time.

Although the

teachers recognized the obvious educational deficiencies of this prac
tice, in their opinion, it was best to show films as they were received.
One teacher indicated that the textbook was used mainly as a supplement
to library resources and current magazine publications.

Children's

interests were the normal source of science topics in this class.

The Science In-Service Program
During the 6 month period from October 18th to April 14th an
in-service science program was conducted, designed to promote positive
attitudes and practices by teachers and students toward science.

The

researcher devoted an amount of time which was equivalent to a onefourth time staff position to the in-service program.
All teachers participated in the in-service program.

Because

participation was voluntary and not related in any way to administra
tive evaluation the amount of participation varied with each teacher.
A record was kept by the researcher of teacher and student involvement.
Each teacher was rated on a 1-9 scale In terms of the amount of inservice involvement demonstrated.

A score of 1 indicated limited

involvement, 5 medium involvement, and 9 indicated a high degree
of involvement.

Ratings of 1-3 were given to teachers who cooperated

with the researcher in filling out forms, in pre-testing and post
testing, and in attending 3 or less workshops, but who showed no
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further interest in utilizing the services of the researcher.

Scores of

4-6 were assigned to teachers who, in addition to the tasks previously
described, indicated a need and desire to involve themselves by attend
ing 50 per cent or more of the 14 workshops and seminars.

Scores of 7-9

were received by teachers, who in addition tc> the above, actively partic
ipated in cooperative planning, executing, or evaluation of science les
sons and science topics.

A similar rating scale was employed to identify

how much time.was spent working with each teacher's students.

A score of

1-3 indicated no involvement or isolated, unplanned researcher-student
interaction.

A score of 5 was given to classes where researcher-student

interaction involved approximately 4 class periods.

A score of 7 or 9

indicated researcher-student interaction of 5 or more class periods.
Table 6 presents this data.
TABLE 6
IN-SERVICE INVOLVEMENT BY TEACHERS AND STUDENTS

Classroom
(Grade)
la
lb
lc

2
3a
3b
4a
4b
5a
5b
6a
6b

Teacher Involvement

Student Involvement
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Fourteen workshops or seminars were prepared and made available
to staff members.
length.

These workshops were approximately one-half hour in

Printed take-home information was available about concepts

which the workshops attempted to explore.

Major functions of the work

shops were to acquaint teachers with processes of science in addition
to seeking new ways of exploring content.
The workshops and seminars were as folloxvs:
Meeting Number 1 .

Seminar on In-Service program.

The purposes

were explained, ways of working were jointly arrived at, and actual
amount of time to be allotted was established.

The researcher and

teachers agreed on the following:
Purposes
1.

To work cooperatively in ways which will promote good stu
dent attitudes toward science.

2.

To devise ways of promoting more student oriented activ
ities in science classes.

3.

To increase teacher competence in effectively utilizing
the adopted text.

4.

To promote different ways for teachers to organize and
conduct science classes.

Procedure
1.

The researcher conducted workshops on topics suggested by
the teachers or on topics which he felt were especially
appropriate for any particular group of teachers.

2.

The researcher worked personally with teachers to help
prepare, conduct, and evaluate non-textbook lessons as
well as text oriented lessons.

3.

The researcher was available to work with small groups of
students on topics of interest to the students.

4.

The researcher acted as a materials resource person for
teachers and students.
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5.

The researcher was available to work with Valley Elemen
tary teachers and students for an amount of time that was
equivalent to a one-fourth time staff member. This was
an attempt to provide a reasonable basis upon which the
administration and teachers could accept or reject future
district initiation of their own in-service programs
based on the model devised by the researcher.

Procedures for collecting pre-test data from teachers and students
were established.

A time schedule for this was approved by the teachers

and the school principal.
Meeting Humber 2 . A continuation of the first meeting was held
as some teachers felt unsure of their relationship to the researcherconsultant.

Questions about procedure, evaluation, and amount of par

ticipation were discussed.

Statements of purpose and method similar to

those of meeting one were reiterated.
Meeting Number 3 . A workshop concerning logical thinking utiliz
ing geometric puzzles and games was conducted.
Tangram puzzles from scrap floor tiling.

The participants made

Discussions of use and appli

cability followed the construction of the puzzles.
Meeting Number 4 .

A workshop utilizing Tannenbaum’s et al.

(1966) Light and Shadow kit was conducted.

Exploration of what shadows

are, how light travels and how usual perceptions aid people in under
standing one's environment were discussed.
Meeting Number 5 . A workshop was conducted based on the Elemen
tary Science Study unit entitled Mystery Powders (1967).

Investigative

techniques were explained along with the purpose— to be able to utilize
knowledge of physical and chemical properties of substances in ways
which can be used in future to enable students to identify combinations
of previously identified materials.
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Meeting Number 6 .

The Mystery Powders workshop was continued.

Discussion of how this type of activity could supplement textual mate
rials about chemistry followed.
Meeting Number 7 . A workshop on growing plants in a controlled
environment was held.

Materials were provided for participants to make

their own portable greenhouses.

Discussions of humidity, temperature,

the water cycle, and germination followed.
Meeting Number 8 .
fifteen cent aquarium.

A workshop was conducted on how to make a

Materials were provided for teachers to make

and take their own bottle aquariums.

The water cycle, photosynthesis,

growth, reproduction, and environmental pollution were areas of dis
cussion.
Meeting Number 9 .
ments was conducted.

A workshop on terrariums and land environ

This was similar to the workshop on aquariums.

Similar concepts were discussed with references to how this could sup
plement text activities.
Meeting Number 10, 11, and 12.

A workshop on embryology and

how to make a thermostatically operated cardboard incubator was held.
This was designed to cover three regular workshop periods.
bators were started and finished at later meetings.

Two incu

Discussion of

reproduction, growth, embryological development, and environmental
conditions for life were discussed in addition to the hows and whys
of the construction itself.
Meeting Number 13.
was conducted.

A workshop about electricity and magnetism

Two weeks were planned so as to make the concepts and

activities more meaningful.

Materials were provided for teachers to

"make a flashlight," set up a cardboard circuit game, and generally

39

explore how magnets, wires, bulbs, and batteries can be utilized in the.
classroom.

An electricity "kit" was developed for classroom use.

The

kit provided equipment for individual and small group experimentation
of a large number of magnetism and electricity activities.
Meeting Number 14. A general meeting was held to discuss and
evaluate progress and outcomes of the science in-service program.

A

time schedule for post-testing of students and teachers was established
and approved by teachers and the principal.

Instruments

Ideal Science Classroom Environment (ISCE)
The Ideal Science Classroom Environment instrument was designed
by Semmens (1970) for the purpose of determining how elementary teachers
perceive selected science statements as they pertain to a hypothetically
conceived ideal science classroom environment.

The instrument was com

prised of 28 statements which relate to inquiry and individualized
approaches to science instruction in elementary classrooms.

Teachers

were able to respond to each statement by choosing one of 5 response
categories.
rarely.

These were:

often, usually, occasionally, seldom, and

Responses were scored in descending order, with often receiv

ing a score of 5, and rarely a score of 1.

A score of 5 was interpreted

to mean that the teacher perceived this condition as ideal in the class
room.

A score of 1 was interpreted to mean that the teacher perceived

this condition to be undesirable in the classroom.
Actual Science Classroom Environment (ASCE)
A second form of the ISCE instrument was constructed by Semmens
(1970).

Identical statements were listed, with instructions to teachers
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to choose responses to reflect the actual practices that were being
engaged in during science instruction.

Response choices and scoring

were the same as on the ISCE instrument.
The ISCE-ASCE instruments were originally evaluated by 15 New
School of Behavioral Studies doctoral students and by staff members of
the Elementary Science Study (ESS) project in Newton, Massachusetts.
Additional evaluation of these instruments was done with the aid of the
science teachers who were participating in the 1969-70 Academic Year
Institute in science and by graduate science teachers who were members
of the 1969-70 Earth Science Curriculum Project Institute being con
ducted at the University of North Dakota.

Semmens (1970) indicated

that significant discrepancies were able to be measured by comparing
responses on the ideal-actual instruments.

The ISCE and ASCE instru

ments are found in Appendices B and C.

Student's Perceived Science Classroom (SPSC)
The student self report instrument containing 16 items that
relate to the ideal-actual instruments was devised by Semmens (1970).
On this instrument intermediate level students have an opportunity to
express their perceptions of the science classroom environment.
point response scale was employed as follows:
I agree a little bit, C.
E.

I disagree a lot.

I don't know, D.

A.

A 5

I agree a lot, B.

I disagree a little bit,

The responses were scored in the following way:

A = 5, B = 4, C = 3, D =■ 2, E = 1.

Students marking items with an A

or B were judged as perceiving that the conditions of those statements
did exist in the classroom; a response of D or E were judged as indi
cating the conditions of those statements occurred infrequently or not

41

at all, while a response of C indicated uncertainty and would therefore
be a neutral score.
The SPSC instrument was evaluated by New School doctoral stu
dents and New School faculty members and was also field tested with
two sixth grade science classrooms (Semmens, 1970).

One sixth grade

class utilized inquiry processes within an individualized science pro
gram, while the second class utilized a single text approach.
Analysis of student responses indicated that the SPSC instru
ment was able to determine that differences did occur between the two
classrooms.

The SPSC instrument is found in Appendix D.

School Sentiment Index, Primary Level
(Instructional Objectives Exchange, 1970)
This 30 item yes-no response inventory was modified from its
original form by deleting all 5 items pertaining to peer groups.
Replacement by 5 science oriented items maintained the original num
ber of questions.

The instrument attempts to secure a child’s

response to questions which pertain to 5 aspects of attitude toward
school.

Items representing each of the subscales are found in

Table 7.
The purpose of this instrument was to provide a means for iden
tifying primary level student attitudes about school and toward science.

Data Collection Procedures
During the last week of October teachers and students were admin
istered pre-test instruments.

All teachers completed the Ideal Science

Classroom Environment instrument, the Actual Science Classroom Environ
ment instrument, and the Teacher Background Questionnaire.

Pupils in
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TABLE 7
SUBSCALES AND ITEMS FOR SCHOOL SENTIMENT INDEX INSTRUMENT

Items and Questions

Subscale Topic
Teacher

1.
3.
8.
11.
18.
27.
29.

School
Subj ects

4.
10.
14.
16.
19.
22.

Science

2.
5.
12.
21.
24.
25.

School Structure
and Climate

9.

Do you like
class?
Do you like
Do you like
Do you like
Do you like
Do you like

to tell stories in front of your
to read in school?
to paint pictures at school?
to write stories in school?
arithmetic problems at school?
to sing songs with your class?

Do you talk about science in school?
Does your teacher show you science things in
school?
Do you get to work on science experiments or
proj ects?
Do you like to learn about science?
Do you like to study about science?
Is science one of your favorite classes?

23.
28.

Is your school principal friendly toward the
children?
Are you scared to go to the office at school?
Do you wish you were in a different class at
school?
Does your school have too many rules?
Do other people at school really care about you?

6.
7.
15.
17.
26.
30.

Is school a happy place for you to be?
Do you often get sick at school?
Do you like to stay home from school?
Do you like school better than your friends do?
Are you always in a hurry to get to school?
Do you like to come to school every day?

13.
20 .

General

Is your teacher interested in the things you do
at home?
Does your teacher give you work that is too hard?
Does your teacher give you enough time to finish
your work?
When you don’t understand something, are you
afraid to ask your teacher a question?
Does your teacher help you with your work when
you need help?
Does your teacher like some children better than
others?
Does your teacher yell at the children too much?
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grades four, five, and six were administered the Student Perceived
Science Classroom instrument.

Pupils in grades one, txro, and three

were administered the modified School Sentiment Index, Primary Level.
During the in-service program at Valley Elementary School the
investigator kept a record of activities.

Workshops were planned,

individual meetings with teachers and co-teaching occurred.
Post-testing was conducted during the second week in April.
Teachers and students were again asked to respond to the same instru
ments that had previously been administered.

Hypotheses to be Tested
Three hypotheses were tested in this study.

The research hypoth

eses are:
1.

In-service science assistance for teachers will result in
significant change in a positive direction in teacher atti
tudes and practices toward science instruction in their
classes.

2.

In-service science assistance for teachers will result in
significant change in a positive direction in fourth, fifth,
and sixth grade students' attitudes and practices toward
science.

3.

In-service science assistance for teachers will result in
significant change in a positive direction in first, second,
and third grade students' attitudes and practices toward
science, and concomitantly, toward school.
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Statistical Procedures
The statistical techniques employed in this investigation con
sisted of related t tests (Edwards, 1967), non-related t tests (Edwards,
1967), and correlation coefficients (McLaughlin, 1969).

Research hypoth

esis one was tested using related t tests for paired comparisons and cor
relation coefficients for a quantitative, measures of relationship between
two variables.
related t tests.

Research hypotheses two and three were tested using nonThe .05 and .01 levels of confidence were employed in

evaluating the research hypotheses.

Summary
This chapter has described the research population, the basic
science program at Valley Elementary School, the science in-service
program, the instruments used, the data collection procedures, the
hypotheses to be tested, and the statistical treatment of the data.

CHAPTER IV

ANALYSIS OF THE DATA

Data relating to each research question listed in Chapter III has
been analyzed and are presented in this chapter.

Each research question

has been restated in the form of research hypotheses.

Research Hypothesis Number One
In-service science assistance for teachers will result in sig
nificant change in a positive direction in teacher attitudes and prac
tices toward science instruction in their classes.
Table 8 presents means and standard deviations for responses to
all statements on the Ideal Science Classroom Environment (ISCE) inven
tory.

Table 9 presents pre-test and post-test means, standard deviations

and related t ratios for responses to all statements on the Actual Science
Classroom Environment instrument.

Twelve teachers responded to these

instruments in October, 1971, and in April, 1972.

The responses were

recorded and scored on a five point descending scale, with a score of
five representing high desirability of the statement and a response of
one representing a low desirability of the statement.
Table 10 presents correlation coefficients between the means on the
following variables:

ISCE, pre-test ASCE, years of teaching, total num

ber of college credits, total number of college science credits, pref
erence for teaching science class, teacher-researcher interaction,
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TABLE 8

MEANS AND STANDARD DEVIATIONS FOR SCORES ON THE IDEAL SCIENCE CLASSROOM
ENVIRONMENT (ISCE) INSTRUMENT (N=12)

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

Variable

Mean

S.D.

In my ideal science classroom, I would like to have the children establish
science interest centers.

4.75

0.45

In my ideal science classroom I would like to have children use manipulative
materials for their investigations.

4.75

0.45

In my ideal science classroom I would like to have the children construct
and use their own materials.

4.33

0.78

In my ideal science classroom I would like to have the children present and
discuss their individual investigations with the class.

4.25

0.96

In my ideal science classroom I would like to have the children suggest
individual as well as group activities in which they are interested.

4.00

0.95

In my ideal science classroom I would like to have the children study ideas
arising from their investigations.

4.33

0.78

In my ideal science classroom I would like to have the children take part in
planning their science activities.

3.92

1.24

In my ideal science classroom I would like to have the children involved in
solving science problems they have identified.

4.42

0.79

In my ideal science classroom I would like to have science classes experienced
centered rather than textbook centered.

4.00

0.74

In my ideal science classroom I would like to have the children participate in
planning and evaluating their science program.

3.58

0.79

TABLE 8— Continued

Variable

Mean

S.D.

11. In my ideal science classroom I would like the children to have many
different textbooks available.

4.25

1.05

12. In my ideal science classroom I would like to have the room arranged so
individual groups of children may work on special projects.

4.42

0.79

13. In my ideal science classroom I would like to have a flexible time schedule.

4.58

0.51

14. In my ideal science classroom I would like the children to ask most of the
questions.

4.25

0.75

15. In my ideal science classroom I would like to use more science resource
people from the community.

4.17

0.83

16. In my ideal science classroom I would like to have science consultant
services available.

4.25

0.75

17. In my ideal science classroom I would have the children formulate their own
hypotheses and set up a plan for testing their hypotheses,

3.83

0.83

18. In my ideal science preparation I would like to have college science courses
that are less theoretical and more practical for elementary science teachers.

4.58

0.79

19. In my ideal science classroom I perceive of my role as primarily that of a
guide, counselor and consultant to learning rather than a subject matter
consultant.

4.33

1.23

20. In my ideal science classroom I would like to have the children take the
responsibility for proposing ways of gathering data from experimentation,
observation and other sources.

4.00

0.95

21. In my ideal science classroom, time would not be important, there would be
less urgency to complete a topic in order to meet a deadline.

4.67

0.49

TABLE 8— Continued

22.

23.

Variable

Mean

In my ideal science classroom textbooks and manuals are selected because
they ask questions and suggest ways of finding answers, but do not give
answers.

3.75

1.42

In my ideal science classroom teaching and learning would be "why" and
"how" centered.

4.47

0.79

24.

In my ideal science classroom problems would be identified and approached
via the scientific method of problem solving.

25.

26.

27.

28.

S.D.

4.25

0.62

In my ideal science classroom, hypotheses would be proposed by the class
in order to guide the investigation.

4.00

0.85

In my ideal science classroom learning would be cooperatively evaluated.
Pertinent assumptions, limitations and differences w’ould be identified
by the children.

4.17

0.83

In my ideal science classroom children would investigate problems in small
groups, as a class, and as individuals to gather data in order to test
their hypotheses.

4.50

0.90

In my ideal science classroom children would summarize their data and come
to tentative solutions for their hypotheses.

4.08

0.90

Mean Composite Scores

118.92

12.724

TABLE 9

MEANS, STANDARD DEVIATIONS AND t RATIOS FOR PRE-TEST AND POST-TEST SCORES ON THE
ACTUAL SCIENCE CLASSROOM ENVIRONMENT (ASCE) INSTRUMENT (N=12)

Variable

ASCE
Pre--Test
Post--Test
Mean S.D.
Mean S.D.

t

1.

In my actual science classroom I am able to have the
children establish interest centers.

2.92

1.38

2.92

1.44

-

2.

In my actual science classroom I am able to have children
use manipulative materials for their investigations.

3.42

0.79

3.83

1.03

1.513

3.

In my actual science classroom I am able to have children
construct and use their own materials.

2.75

1.06

3.25

0.96

1.664

4.

In my actual science classroom I am able to have children
present and discuss their individual investigations with
the class.

2.67

1.16

3.67

0.98

3.000**

5.

In my actual science classroom I am able to have children
suggest individual as well as group activities in which
they are interested.

2.75

0.96

3.58

0.90

3.216**

6.

In my actual science classroom I am able to have children
study ideas arising from their investigations.

3.25

1.06

3.33

0.65

.380

7.

In my actual science classroom I am able to have children
take part in planning their science activities.

2.92

1.08

2.83

1.12

- .259

8.

In my actual science classroom I am able to have children
actually involved in solving science problems they have
identified.

3.08

1.16

3.17

0.84

.243

TABLE 9— Continued

Variable
9.

10.

11.
12.

13.

14.

15.

16.

17.

18.

In my actual science classroom I am able to have my science
classes experience centered rather than textbook centered.

ASCE
Pre-Test
Post-Test
Mean S.D.
Mean S.D.

t

3.50

0.80

3.58

1.08

.335

In my actual science classroom I am able to have children
participate in planning and evaluating their science program.

2.75

0.62

3.00

0.74

1.455

In my actual science classroom my students have many dif
ferent textbooks available.

2.00

0.95

2.75

1.36

1.828*

2.75

0.96

3.08

0.79

1.359

In my actual science classroom I am able to have a flexible
time schedule.

4.58

0.67

4.42

0.67

-1.044

In my actual science classroom I am able to have the chil
dren ask most of the questions.

3.50

1.00

3.58

1.00

.259

In my actual science classroom I am able to use science
resource people from the community.

2.25

1.06

2.75

1.14

2.683**

In my actual science classroom I have science consultant
services available.

1.08

0.29

2.58

1.00

5.427**

In my actual science classroom I am able to have the
children formulate their own hypotheses and set up a
plan for testing their hypotheses.

2.33

1.44

2.67

0.98

.840

In my actual science background, college science courses
were less theoretical and more practical for my teaching
purposes.

2.75

1.60

2.67

1.37

- .800

In my actual science classroom I am able to have the room
arranged so that individual groups of children can work on
special projects.

TABLE 9— Continued

Variable
19.

20.

21.

22.

23.
24.

25.
26.

ASCE
Pre--Test
Post--Test
Mean S.D.
Mean S.D.

t

In my actual science classroom my role is primarily that
of a guide, counselor and consultant to learning rather
than as a subject matter specialist.

3.25

1.22

4.00

0.74

3.133**

In my actual science classroom I am able to have the chil
dren take the responsibility for proposing ways of gather
ing data from experimentation, observation and other sources.

2.92

1.24

3.50

1.00

1.812*

In my actual science classroom time is not important, there
is little urgency to complete a topic in order to meet a
deadline.

4.17

0.84

4.25

0.87

.586

In my actual science classroom textbooks and manuals are
selected because they ask questions and suggest ways of
finding answers, but do not give answers.

3.25

1.36

3.33

0.98

.209

In my actual science classroom teaching and learning are
"why" and "how" centered.

3.75

0.75

4.17

0.84

1.674

In my actual science classroom problems are identified and
approached via the scientific method of problem solving.

2.75

1.14

3.50

0.90

2.811**

In my actual science classroom, hypotheses are proposed by
the class in order to guide the investigation.

2.58

1.31

3.25

0.87

1.760*

3.08

0.67

3.75

0.96

2.449*

In my actual science classroom, learning is cooperatively
evaluated. Pertinent assumptions, limitations and differ
ences are identified by the children.

TABLE 9— Continued

Variable

27.

28.

In my actual science classroom children investigate in
small groups, as a class, and as individuals to- gather
the data by which to test their hypotheses.
In my actual science classroom children summarize their
data and come to tentative solutions for their hypotheses.
Mean Composite Scores

*Significant at the 0.05 level
**Significant at the 0.01 level

ASCE
Pre-Test
Post-Test
Mean S.D.
Mean S.D.

t

3.00

0.74

3.75

0.96

3.600*
**

3.00

1.13

2.92

1.08

.378

82.67 17.73

94.08 14.28

2.899**

TABLE 10

CORRELATION COEFFICIENTS BETWEEN TEACHER INSTRUMENT MEANS AND TEACHER DEMOGRAPHIC
VARIABLES AND TEACHER AND STUDENT INTERACTION (N=12)

-L

ISCE

1

ASCE Pre-Test

2

Years of Teaching

3

Total Number College Credits

4

Total Number Science Credits

5

Preference for Teaching Science

6

Teacher-Researcher Interaction

7

Student-Researcher Interaction

8

ASCE Post-Test

9

2.

3

4

5

6

7

8

9

.46

.34

.42

.37

.19

.05

.19

.59*

.61*

.38

.57*

.26

-.49

-.48

.65*

.41

.71**

.49

-.44

.30

.08

.12

.71**

(-.51*)

.20

.05

.40

(-.60*) (-.53*)

.56*

(-.65*) (-.71**)

.17

.87**

-.07
-.06

*Signifleant at the 0.05 level; (*) significant at .05 level but not in the predicted direction.
**Significant at the 0.01 level; (**) significant at .01 level but not in the predicted direction.
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student-teacher interaction and ASCE post-test.

Tables 2, 3 and 4 in

Chapter III describe years of teaching and number of college and science
credits.

Rating scale for preference for teaching science, teacher-

researcher interaction and student-researcher interaction are found in
Table 5 and 6 in Chapter III.
The correlation coefficient, r, provides a quantitative measure
of relation between two variables.

Items one through nine are itemized

on the left of the table with corresponding items listed horizontally at
the top of the table.

Specific r values can then be read by looking

across the page, noting each item by number and description.

At 10

degrees of freedom, the .01 level of significance is 0.66 and the .05
level of significance is 0.50.

If any two items reach these levels

they are significant accordingly.
High positive and negative r's ranged from +.87 to -.71.

The

highest positive correlation coefficient is the combination of teacherresearcher interaction (7) to student-researcher interaction (8), with
a .87 which is greater than required for significance at the .01 level.
Other coefficients which have values at the .01 level of significance
are:

years of teaching (3) and total number of science credits (5);

total number of science credits (5) and preference for teaching science
(6); and preference for teaching science (6) and student-researcher
interaction (8).
The coefficients which have a significance at the .05 level of
significance are:

ISCE (1) and ASCE post-test (9); ASCE pre-test (2)

and years of teaching (3); ASCE pre-test (2) and total number of science
credits (5); ASCE pre-test (2) and ASCE post-test (9); years of teaching
(3) and total number of science credits (5); years of teaching (3) and
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student-researcher interaction (8); total number of science credits (5)
and teacher-researcher interaction (7); total number of science credits
(5) and student-researcher interaction (8); total number of science
credits (5) and ASCE post-test (9); preference for science teaching
(6) and teacher-researcher interaction (7).

Research Hypothesis Number Two
In-service science assistance for teachers will result in sig
nificant change in a positive direction in fourth, f i “~th, and sixth
grade students’ attitudes and practices toward science.
Pre-test and post-test scores on the Student Perceived Science
Classroom instrument were used to determine if any changes occurred in
what students felt they were able to do in science class.

Table 11 pre

sents means, standard deviations and t ratios obtained for students in
fourth, fifth, and sixth grades on 16 variables defining student ini
tiated science activities, science class procedures, teacher-student
interaction and science experimentation opportunities.

The non-

related t ratio between the mean composite scores on the Student Per
ceived Science Classroom instrument indicated a significant difference
occurred between pre-test and post-test means at the .01 level of sig
nificance on a one-tailad test with 306 degrees of freedom.

The posi

tive t ratio revealed that post-test scores were more favorable than
pre-test scores.
Since a positive significant t ratio for fourth, fifth, and
sixth grade students was obtained, information about individual class
attitudes and practices was sought.

Table 12 presents pre-test and

post-test means, standard deviations, and t ratios for the six
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TABLE 11
MEANS, STANDARD DEVIATIONS AND t RATIOS FOR COMPARING THE PRE-TEST
AND POST-TEST SCORES ON THE STUDENTS' PERCEIVED SCIENCE
CLASSROOM INSTRUMENT

Variable

Pre-Test
(N-153)
Mean S.D.

t
(N=306)

1.955*

1.

I am able to use materials and
equipment in science class.

4.10

.92

4.32

.98

2.

We have some areas in our room
that have interesting science
things that I can look at and
work with.

3.80

1.21

3.89

1.22

.623

3.

My teacher allows me to bring
things from home for my science
class.

4.26

1.21

4.34

1.10

.657

4.

I am able to present and discuss
my work with the whole class or
with small groups of students.

3.76

1.16

3.89

1.27

.900

5.

I get to plan some of the things
I do in science class.

3.36

1.29

3.50

1.32

.919

6.

I do things in science class that
I am interested in doing.

4.10

1.17

4.17

1.13

.480

7.

My teacher talks with me about the
things I do in science.

3.83

1.34

3.79

1.25

- .290

8.

We use many books for our science
classes.

2.37

1.52

2.69

1.39

1.946*

9.

We arrange the room so that we
can work by ourselves or with
other students.

3.46

1.52

3.89

1.30

2.679**

10.

I get to talk with my teacher
about some problems I have in
science class.

4.26

1.02

4.16

1.04

11.

My teacher likes me to ask
questions in science class.

3.89

1.13

4.14

1.02

12.

When we have problems in science
class we all try to find ways of
solving the problem.

4.52

00•

Post-Test
(N=155)
Mean S.D.

4.34

- .851

2.002*

.96 (-1.753*)
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TABLE 11— Continued

Pre-Test
(N=153)
Mean S.D.

Variable

Post-Test
(N=155)
Mean S.D.

t
(N=306)

13.

My teacher allows me to do some
science experiments by myself.

3.33

1.28

3.87

1.19

3.848**

14.

In our science classes we can
use our own ideas for finding
answers.

3.80

1.28

3.83

1.15

.203

15.

I get to do things in science
class with other groups of
students.

3.82

1.26

4.27

1.17

3.265**

16.

I enjoy our science classes.

4.32

1.06

4.36

1.10

.280

60.99

7.69

63.28

8.45

2.472**

Mean Composite Scores

*Signifleant at .05 level
**Significant at .01 level
(*)Significant at .05 level but not in the predicted direction.
TABLE 12
MEANS, STANDARB DEVIATIONS AND t RATIOS FOR COMPARING THE PRE-TEST AND
POST-TEST SCORES ON THE STUDENT PERCEIVED SCIENCE CLASSROOM
(MAXIMUM SCORE=80)
Class
6A
6B
5A
5B
4A
4B

Category

N

Pre-test
Post-test

Mean

S.D.

25
27

56.24
56.93

7.32
8.07

.300

Pre-test
Post-test

23
22

64.83
66.05

7.32
8.07

.519

Pre-test
Post-test

31
31

61.03
62.03

8.69
8.47

.508

Pre-test
Post-test

28
29

59.43
67.03

6.44
6.75

4.272**

Pre-test
Post-test

24
24

59.96
64.08

6.42
5.62

2.317*

Pre-test
Post-test

22
22

65.46
64.23

8.26
8.32

^Significant at the .05 level
**Signifleant at the .01 level

t

- .480
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intermediate grade classes on the 16 item Student Perceived Science Class
room instrument.

Significant t ratios, in a positive direction, were

revealed in one fourth and one fifth grade classroom.

In all but one

classroom positive t ratios were obtained.

Research Hypothesis Number Three
In-service science assistance for teachers will result in signifi
cant change in a positive direction in first, second, and third grade stu
dents' attitudes and practices toward science, and concomitantly, toward
school.
The Instructional Objectives Exchange (1970) Primary Level School
Sentiment Index, in a modified form, was utilized to assess primary stu
dents’ attitudes and practices toward science and school.

(Composite pre

test and post-test scores were obtained on the science subscale and on the
more global subscale dealing with school life generally.)

Table 13 pre

sents data concerning how children feel about school in general.

Pre-test

and post-test means, standard deviations, and non-related t ratios for the
30 individual items are included.

A single mean composite score for pre

test and post-test scores for all first, second, and third grade students
is available.

The overall t ratio for the differences between these com

posite mean scores indicates significance at the .01 level of significance.
The positive sign reveals that children perceived school in a more favor
able way at the time of the post-test than at pre-test time. ■
Information concerning how attitudes and practices of individual
classes of students changed toward school was obtained utilizing pre
test and post-test scores from the modified primary level School Senti
ment Index.

Table 14 presents means, standard deviations and non-

TABLE 13

MEANS, STANDARD DEVIATIONS AND t RATIOS FOR COMPARING THE PRE-TEST AND POST-TEST SCORES
ON EACH ITEM OF THE MODIFIED SCHOOL SENTIMENT INDEX, PRIMARY LEVEL

Variable

Pre--Test
(N=155)
Mean S.D.

Post--Test
(N=163)
Mean S.D.

1.

Is your teacher interested in the things you do at home?

0.50

0.50

0.37

0.48

(-2.329**)

2.

Do you talk about science in school?

0.57

0.49

0.88

0.32

6.756**

3.

Does your teacher give you work that is too hard?

0.49

0.50

0.54

0.50

.882

4.

Do you like to tell stories in front of your class?

0.53

0.50

0.47

0.50

-1.118

5.

Does your teacher show you science things in school?

0.61

0.49

0.86

0.35

5.184**

6.

Is school a happy place for you to be?

0.84

0.36

0.60

0.49

(-5.017**)

7.

Do you often get sick at school?

0.31

0.46

0.69

0.46

7.243**

8.

Does your teacher give you enough time to finish your work?

0.81

0.39

0.76

0.43

9.

Is your school principal friendly toward the children?

0.94

0.23

0.98

0.13

1.859*

10.

Do you like to read in school?

0.68

0.46

0.71

0.46

.418

11.

When you don't understand something, are you afraid to
ask your teacher a question?

0.21

0.40

0.78

0.41

12.612**

12.

Do you get to work on science experiments or projects?

0.48

0.50

0.74

0.44

4.889**

13.

Are you scared to go to the office at school?

0.18

0.38

0.84

0.37

15.621**

14.

Do you like to paint pictures at school?

0.92

0.28

0.88

0.32

- .967

t
(N=316)

-1.133

TABLE 13— Continued

Variable
15.

Pre-Test
(N=155)
Mean S.D.

Post-Test
(N=163)
Mean S.D.

n /.a

0.50

0.45

n *;n

t
(N=316)
—

1Q9

16.

Do you like to write stories in school?

0.70

0.46

0.52

0.50

(- 3.242**)

17.

Do you like school better than your friends do?

0.64

0.48

0.50

0.50

(- 2.568**)

18.

Does your teacher help you with your work when you
need help?

0.90

0.30

0.85

0.35

- 1.371

19.

Do you like arithmetic problems at school?

0.50

0.50

0.47

0.50

-

20.

Do you wish you were in a different class at school?

0.30

0.46

0.61

0.49

5.818**

21.

Do you like to learn about science?

0.84

0.36

0.77

0.42

(- 1.765*)

22.

Do you like to sing songs with your class?

0.81

0.39

0.63

0.48

(- 3.657**)

23.

Does your school have too many rules?

0.43

0.49

0.40

0.49

24.

Do you get to study about science?

0.55

0.50

0.78

0.41

4.486**

25.

Is science one of your favorite classes?

0.54

0.50

0.43

0.49

(- 2.013*)

26.

Are you always in a hurry to get to school?

0.46

0.50

0.45

0.50

-

27.

Does your teacher like some children better than others?

0.44

0.50

0.37

0.48

- 1.283

28.

Do other people at school really care about you?

0.47

0.50

0.44

0.50

-

29.

Does your teacher yell at the children too much?

0.31

0.46

0.53

0.50

30.

Do you like to come to school every day?

0.70

0.46

0.41

0.49

17.13

3.49

18.73

4.44

Mean Composite Scores

-

.658

.377

.073

.522
4.136**

(- 5.463**)
3.552**

^Significant at the .05 level; (*) significant at .05 level but not in the predicted direction.
^Significant at the .01 level; (**) significant at .01 level but not in the predicted direction.
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related t ratios for the specific six primary classes that participated in
the study.

Five of the six classes revealed positive attitudinal changes

towards school as evidenced by positive t ratios.

One class obtained a

t ratio of 2.923, significant at the .01 level of significance, while
three classes reported t ratios that were significant at the .05 level
of significance on one-tailed tests.

One class reported a negative t

ratio of -1.119 which was nonsignificant at the .05 level of significance.

TABLE 14
MEANS, STANDARD DEVIATIONS AND t RATIOS FOR COMPARING THE PRE-TEST AND
POST-TEST SCORES, BY CLASSES, ON THE MODIFIED SCHOOL SENTIMENT INDEX,
PRIMARY LEVEL (MAXIMUM SCORE=30)
Class

Category

N

3A

Pre-test
Post-test

3B

2A

1A
IB

1C

Mean

S.D.

t

28
28

15.71
18.18

3.30
3.96

2.484*

Pre-test
Post-test

28
30

17.71
20.40

2.17
5.24

2.475*

Pre-test
Post-test

31
32

18.84
17.56

3.79
5.01

-1.119

Pre-test
Post-test

27
28

17.22
18.43

2.94
3.93

1.262

Pre-test
Post-test

12
15

16.25
19.60

4.02
4.27

1.995*

Pre-test
Post-test

27
30

16.15
18.67

3.27
3.11

2.923**

*Significant at the .05 level
**Significant at the .01 level

Information relating to primary level students' attitudes and
practices toward science was obtained by utilizing a six item subscale from
the modified primary level School Sentiment Index.

Pre-test and post-test

means, standard deviations and t ratios for each of the six primary level
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classes participating in the study are presented in Table 15.

Positive t

ratios were evidenced by four classes with three classes achieving t ratios
in excess of the 2.326

needed for significance at the .01 level.

One

class obtained a t ratio of 1.805 which was significant at the .05 level
of significance on a one-tailed test.

Two classes obtained negative t

ratios, one nonsignificant and one significant at the .05 level of sig
nificance.
TABLE 15
MEANS, STANDARD DEVIATIONS AND t RATIOS FOR COMPARING THE PRE-TEST AND
POST-TEST SCORES, BY CLASSES, ON THE SCIENCE SUBSCALE OF THE MODIFIED
SCHOOL SENTIMENT INDEX, PRIMARY LEVEL (MAXIMUM SC0RE=6)

Class

Category

N

Mean

S.D.

t

3A

Pre-test
Post-test

28
28

2.57
3.82

1.82
1.17

3.003**

Pre-test
Post-test

28
30

5.43
5.00

1.03
.73

(-1.783*)

Pre-test
Post-test

31
32

4.97
4.63

1.23
1.02

Pre-test
Post-test

27
28

2.74
4.75

1.40
1.59

4.862**

Pre-test
Post-test

12
15

1.83
3.00

1.34
1.79

1.805*

Pre-test
Post-test

27
30

2.85
4.77

1.88
1.12

4.646**

Pre-test
Post-test

155
163

3.58
4.45

1.95
1.40

4.568**

3B

2A

1A

IB

1C
Total
Primary
Sample

-1.184

*Signifleant at the .05 level
**Significant at the .01 level
(*)Significant at the .05 level but not in the predicted direction
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Data pertaining to individual class changes in attitudes and prac
tices toward school was obtained by utilizing pre-test and post-test scores
on the 24 items of the modified primary level School Sentiment Index that
dealt with school in general ways.

Keans, standard deviations and t ratios

for each primary level class on the subscale concerning general school atti
tudes are presented in Table 16.

Four classes obtained positive t ratios

on this measure with one class achieving a t ratio significant at the .01
level of significance on a one-tailed test.

Two classes reported negative

t ratios, neither of which revealed significance at the .05 level.

TABLE 16
MEANS, STANDARD DEVIATIONS AND t RATIOS FOR COMPARING THE PRE-TEST AND
POST-TEST SCORES, BY CLASSES, ON THE NON-SCIENCE SUBSCALES OF THE
SCHOOL SENTIMENT INDEX, PRIMARY LEVEL (MAXIMUM SC0RE=24)

Class

Category

3A

Pre-test
Post-test

3B

2A

1A

IB

1C
Total
Primary
Sample

N

Mean

S.D.

28
28

13.14
14.36

2.60
3.68

1.401

Pre-test
Post-test

28
30

12.29
15.20

2.14
4.94

2.833**

Pre-test
Post-test

31
32

13.87
13.09

3.37
4.44

- .769

Pre-test
Post-test

27
28

14.48
13.70

2.45
3.49

- .965

Pre-test
Post-test

12
15

14.42
16.60

3.35
3.34

1.620

Pre-test
Post-test

27
30

13.30
13.86

2.37
3.12

.758

Pre-test
Post-test

155
163

13.49
14.26

2.80
4.08

1.961*

*Significant at the .05 level
**Significant at the .01 level

t
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Summary
Table 17 presents means and t ratios which are applicable to the
research hypotheses being questioned.

TABLE 17
MEANS AND t RATIOS FOR THE ACTUAL SCIENCE CLASSROOM ENVIRONMENT, STUDENT
PERCEIVED SCIENCE CLASSROOM, AND SCHOOL SENTIMENT INDEX INSTRUMENTS

Teachers
(N=12)
Mean
t

ASCE Pre-test
Post-test

82.67
94.08

Grades
4-6
(N=308)
Mean
t

Grades
1-3
(N=318)
Mean
t

2.899**

SPCE Pre-test
Post-test

60.99
63.28

2.472**

School Sentiment
Index Pre-test
Post-test

17.13
18.73

3.552**

*Significant at the .01 level

The following statements reflect findings concerning each
hypothesis.
1.

Hypothesis one is supported by the data relative to the

total sample of 12 teachers.
2.

Hypothesis two is supported by the data relative to the

total sample of fourth, fifth, and sixth grade students.
3.

Hypothesis three is supported by the data relative to the

total sample of first, second, and third grade students.

CHAPTER V

SUMMARY, DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS

Summary

The major purpose of this study was to determine whether in-service
science assistance will affect positively the attitudes and practices of
elementary teachers and students.

To evaluate the in-service program,

supportive evidence was sought concerning the following three research
hypotheses:
1.

In-service science assistance for teachers will result in
significant change in a positive direction in teacher atti
tudes and practices concerning science instruction in their
classes.

Instruments used to determine if positive change

occurred were:

Ideal Science Classroom Environment instru

ment (ISCE) and Actual Science Classroom Environment (ASCE).
2.

In-service science assistance for teachers will result in
significant change in a positive direction in fourth, fifth,
and sixth grade students' attitudes and practices toward
science.

The Student Perceived Science Classroom instru

ment was utilized to determine if positive change had
occurred.
3.

In-service science assistance for teachers will result in
significant change in a positive direction in first, second,
and third grade students' attitudes and practices toward
65
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science.and concomitantly, toward school.

A modified form

of the primary level School Sentiment Index instrument was
employed to determine if positive change occurred.
The research population consisted of the school principal, 12 ele
mentary teachers and their students at Valley Elementary School in East
Grand Forks, Minnesota.
in the study.

All first through sixth grades were represented

The in-service program began in October, 1971, and cul

minated in mid-April, 1972.

Participation in the in-service program

was completely voluntary, with the researcher providing assistance to
teachers by:
1.

Working cooperatively in ways which would promote good
student attitude toward science.

2.

Cooperatively devising ways of promoting more student
oriented activities in science classes.

3.

Presentation of workshops and holding individual confer
ences to increase teacher competence in effectively
utilizing the adopted text.

4.

Attempting to identify different ways for teachers to
organize and conduct science classes.

5.

Providing resources and consultation for teachers con
cerning specific science topics.

The researcher, serving as a science consultant for approximately
8 hours per week, did not assume any administrative functions that dealt
with teacher evaluation or teacher competency.

The major goal was to

establish a non-threatening educational climate through an in-service
science program that would promote good attitudes and practices toward
science by teachers and students.
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The statistical procedures involved the use of related t tests,
non-related t tests, and correlation coefficients.

Research hypothesis

one was tested by obtaining related t ratios between pre-test and post
test means on the Actual Science Classroom Environment instrument.

Cor

relation coefficients were identified between nine variables which related
to teacher instrument data, background information, and teacher-studentresearcher interaction.

Hypothesis two was tested by obtaining non-

related t ratios between a pre-test and post-test means on the Student
Perceived Science Classroom instrument.

Hypothesis three was tested by

obtaining non-related t ratios between pre-test and post-test means on
the modified primary level School Sentiment Index instrument.

Summary of the Findings
The following statements reflect the findings concerning the
stated research hypotheses.

These findings are based on statistical

differences obtained from the analysis of the data.
1.

The attitudes and practices for the total teacher sample, as

measured by the Actual Science Classroom Environment instrument, were
significantly different in April, 1972, compared to October, 1971.

The

post-test means were, as hypothesized, higher than pre-test means.

Cor

relation coefficients between teacher instrument means and a number of
demographic variables and interaction variables were found to be sig
nificant.

Sets of variables for which significance was obtained indi

cated that attitudes and practices of teachers concerning science do
have a relationship to teacher demographic variables.

A more detailed

explanation concerning these relationships is found in the discussion.
2.

The attitudes and practices toward science for the total

sample of fourth, fifth, and sixth grade students, as measured by the
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Students' Perceived Science Classroom instrument were significantly dif
ferent in April, 1972, compared to October, 1971.
3.

The attitudes and practices toward science of one fifth grade

and one fourth grade class were significantly different in April, 1972,
compared to October, 1971, when measured by the Students' Perceived
Science Classroom instrument.

Two sixth grade classes, one fifth, and

one fourth evidenced no significant change in attitudes and practices
toward science.
4.

The attitudes and practices toward science for students in

one third grade and three first grades were significantly different in
April, 1972, compared to October, 1971, when measured by the science
subscale of the modified primary level School Sentiment Index instru
ment.

One second grade and one third grade class revealed no signifi

cant change in attitudes and practices toward science.
5.

The attitudes and practices toward school for total first,

second, and third grade sample xtfere significantly different in April,
1972, compared to October, 1971, as measured by the primary level
School Sentiment Index.

Two first and two third grade classes

reported significantly different post-test means on this instrument
while one first grade and one second grade class reported nonsignifi
cant differences between means.
6.

When the School Sentiment Index subscales dealing with non

science school items were utilized to measure attitudes toward school,
one third grade class reported a significant change between April,
1972, and October, 1971, while the other five primary classes reported
no significant differences between means.

69

Discussion
Judgments made about data x^hich relates to research hypotheses
stated in this study must take into consideration a number of inter
pretive factors concerning the teacher sample demographic variables.
Research hypothesis one stated that in-service science assistance
for teachers will result in significant change in a positive direction in
teacher attitudes and practices toward science instruction.

Examination

of the data concerning this hypothesis revealed a composite mean score
of 118.92 on the ISCE compared to ASCE pre-test and post-test composite
means of 82.67 and 94.08 respectively.

ISCE-ASCE variables relate to

inquiry and individualization in learning situations.

The relatively

high composite ISCE mean score achieved by the 12 teachers involved in
the study would indicate they perceived the concepts of inquiry and
individualization as valid concepts which they would strive for in
their "ideal" science classroom.

The composite mean score for the

teacher sample on the pre-test ASCE indicated that teachers perceived
their actual practices in science class as being somewhat less than
they would ideally wish.

A composite mean score of 94.08 on the ASCE

post-test indicated teachers perceived themselves operating more
closely to their ideal at the culmination of the in-service program
than at the time of its inception.

The correlation coefficient (r)

between ISCE and pre-test ASCE revealed a positive nonsignificant .46
value, while ISCE and post-test ASCE comparisons revealed an r of .59,
which was significant at the .05 level.

This increased correlation

coefficient, when coupled with another positive significant r value
of .65 between pre-test ASCE and post-test ASCE lends credence to the
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supposition that teachers were affected in positive ways by the presence
of a science in-service assistance program.
Two questions of interest should be raised concerning this study
as it relates to improvement of teacher attitudes and practices toward
science.

These are:

Who received help from the researcher?

some characteristics of teachers who sought researcher help?

What were
Table 10

presented correlation coefficients between teacher instrument means,
teacher demographic variables, and teacher and student-researcher inter
action.

Positive significant r values were revealed between certain

background variables and perceptions of science instruction.

Signifi

cant r values were found to occur between years of teaching and acqui
sition of college science credits, and both of these variables show
significant correlations with ASCE pre-test scores.

In other words,

more experienced teachers who had a relatively large number of college
science credits seemed to perceive their science classes as nearer the
ideal than less experienced teachers, or those less well prepared in
science.

Total number of science credits correlated positively at the

.01 level of significance with preference for teaching science.

This

variable also correlated significantly, in a positive direction, with
the ASCE post-test, which again indicated that those who had many
credits in science liked to teach science and also perceived their
science classrooms as more nearly approaching their ideal.
Correlations between a few variables were revealed to be sig
nificant, but in a negative direction, which is not what hypothesis
one predicted.

Upon inspection of these negative r values they

become more understandable.

Total number of science credits cor

related negatively, at the .05 level, with teacher-researcher

71
interaction and student-researcher interaction.

This seemed to indicate

that teachers who preferred to teach science perceived little need to
have much interaction with the researcher-consultant.

A significant

negative correlation between years of teaching and student-researcher
interaction was also noted, as was a similar inverse relationship
between preference for teaching science, and both teacher-researcher
interaction and student-researcher interaction.

This indicated that

teachers who had more experience and more science credits were gen
erally less eager to work with the researcher and to enlist his
services in terms of working with their students.
When one interprets the above correlation coefficients in light
of which teachers interacted with the researcher most, deductive reason
ing revealed that the less experienced teachers, and those xfho had a
more meager science background, utilized quite effectively the services
of the researcher-consultant for themselves and their students.
Research hypothesis number two stated that in-service science
assistance for teachers will result in significant change in a positive
direction in fourth, fifth, and sixth grade students' attitudes and
practices toward science.

The data from pre-tests and post-tests as

measured by the Student Perceived Science Classroom instrument indi
cated a change in perception concerning science classroom procedures by
the total intermediate grade study sample.

This change of perception

toward science was significant at the .01 level as evidenced by a t
ratio of 2.472.

Individual class changes occurred in two classes, which

on a pre-test basis scored lower (59.70) in relation to the composite
mean of the other four classes.

Three of the remaining intermediate

classes, which were nonsignificant at the .05 level, average pre-test

72
mean scores on the SPSC of 63.77, above the post-test mean of the total
fourth, fifth, and sixth grade study population on the SPSC instrument.
It therefore seems reasonable to conclude that the students in these
classes with high pre-test means were relatively well satisfied with
their science instruction in October, and did not perceive a signifi
cant instructional change occurring in science between October and April.
It is interesting to note that the class which revealed the greatest gain
request much support (see Tables 6 and 12) from the researcher for her
self and her students.

The class whose post-test mean decreased from

the pre-test mean requested minimal assistance.
Research hypothesis three stated that in-service science assist
ance for teachers will result in significant change in a positive direc
tion in first, second, and third grade students' attitudes and practices
toward science and concomitantly, toward school.

Data supporting the

major thesis resulted from composite mean t ratios on the science sub
scale items of the modified School Sentiment Index instrument (see
Table 15).

Comparison of pre-test and post-test composite mean scores

on each science item revealed four t ratios significant at the .01
level in a positive way and two significant at the .05 level, but in
the opposite direction of the stated hypothesis.

On the basis of this

data, it appears children in the first three grades perceived science
more favorably in April, 1972, than in October, 1971.

This conclusion

was further justified when composite mean scores for the pre-test and
post-test for all six science-related items x^ere compared.

A t ratio

of 4.568 x^as revealed, far beyond the 2.326 value needed for signifi
cance at the .01 level.
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The minor thesis, that of significant change occurring in a
positive direction of first, second, and third grade students* atti
tudes toward school was supported by a significant t ratio of 1.961,
as measured by the non-science subscales on the modified primary level
School Sentiment Index instrument.
A comparison of the primary grade's t ratios for the science
and non-science subscales reveals a point of interest.

Although both

were significant the science subscale t ratio was decidedly more posi
tive at 4.568 than was the 1.961 t ratio of the non-science subscales.
When individual classes were examined as to their school attitudes it
was found that only one class achieved a significant t ratio.

Class

3B attained a t of 2.833, significant at the .01 level.
Because only one class reported a significant t ratio concern
ing school attitudes, it is this writer's feeling that the overall t
ratio of 1.961 does not accurately support the supposition that "pri
mary grade students changed significantly concerning their attitudes
toward school."
Non-statistical evidence which indicates teacher attitudes
concerning this program include an evaluation of the program by the
school principal, and all comments Xvrritten by teachers concerning
their perceptions of the in-service program (see Appendix F ) .

Not

all teachers responded favorably to the program, but it appeared that
a majority of teachers felt the in-service program was beneficial to
teachers and students.
This study attempted to determine whether in-service science
assistance for elementary teachers would affect positively, teacher
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and student attitudes and practices toward science.

Briefly stated the

major conclusions evolving from this study are:
1.

Significant differences achieved between pre-test and post

test scores on teacher instruments concerning inquiry-individualization
of science classes were believed to have been influenced by an inservice science program.
2.

Significant correlation coefficients were observed between

teacher variables and instrument means which revealed that teachers with
less teaching experience, less science background, and who indicated a
low preference for teaching science utilized the services of the
researcher-consultant most.
3.

Students in the intermediate and primary grades perceived

science practices that occurred in their classrooms in a significantly
more positive way at the conclusion of this study than at its inception.
4.

Intermediate grade students whose teachers participated with

the researcher at moderate to high levels revealed greater positive
gains in attitudes and practices toward science than did students whose
teachers participated with the researcher in minimal ways.
Primary grade students’ changes in attitude toward science did
not reveal a clear pattern between their teachers' involvement with the
researcher and individual class changes in attitudes and practices
toward science.

Students of three of the four teachers evidencing

high involvement with the researcher revealed significant positive
changes in their attitudes and practices toward science.

Students of

the fourth teacher regressed in their attitudes and practices toward
science.

The remaining two teachers participated only moderately to
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minimally with the researcher.

One teachers' students revealed positive

gains while the other teachers' students regressed in their attitudes
and practices.

Recommendat ions
Several recommendations are offered to researchers and educators
based on the findings of this study.
1.

Studies with similar educational goals, but in areas other

than science should be undertaken.
2.

Persons desirous of exploring means for improving teacher

and student attitudes toward school programs should investigate the
feasibility of implementing in-service programs similar to this study
in local schools.

Elementary and secondary school teachers, with a

limited amount of release time could serve as the "specialist" or con
sultant.

Any area could be the focus of in-service concentration with

program length varying according to teacher and student interest.
3.

Teachers in elementary and secondary schools should be

encouraged to help develop and participate in totally new forms of
in-service programs which have as one of the major purposes the crea
tion of learning environments which promote positive attitudes toward
learning to learn and living to learn.
4.

Educators should seriously investigate how non-threatening,

non-competitive learning environments affect teacher and student atti
tudes toward school and learning.
5.

Studies should be conducted which identify techniques which

reveal positive and productive teacher-consultant relationships.
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6.

Studies should be undertaken which investigate how various

structure and format designs for in-service programs relate to the
attainment of positive attitudes and practices by teachers and stu
dents .
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TEACHER QUESTIONNAIRE

Personal Data

(Check the appropriate blank or fill in the answer)

1.

Grade you now teach.

____________________________________

2.

Number of students in your class.

3.

Elementary teaching experience:

_________ Boys____ Girls

Total years. _______ Years in present position. ______
4.

Semester Hours Credit Earned in College.
(a)
(b)
(c)
(d)
(e)

(f)
5.

Semester Credits Earned in Science.
(a)
(b)
(c)
(d)
(e)

6.

less than 70 credits
121 - 130
Cg)
71 - 80
131 - 140
00
81 - 90
141 - 150
(i)
91 - 100
151 - 160
(j)
101 - 110
(k)
161 - 170
111 - 120
Over 171 credits
(1)
(two-thirds times quarter hours = semester hours)

less
11 21 31 over

than 10 credits
20
30
40
40 credits

Please look at the following classes and at the classes you
teach and list the two that you most prefer to teach, and the
two you least prefer to teach.

(history, music, spelling,

reading, science, geography, language (English), art, arith
metic, handwriting, and physical education.)
The Two Classes I Enjoy Teaching Most
A. __________________________________
B . __________________________________
The Two I least Enjoy Teaching
A. __________________________________
B.

APPENDIX B
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IDEAL SCIENCE CLASSROOM ENVIRONMENT
(ISCE)
Many teachers would like to teach in an ideal science classroom environ
ment; however, every teachers' conception of such an environment would
be uniquely their own. There are many conditions xjhich determine
whether or not ideal conditions prevail, such as: Room facilities,
adequate funds, adequate time and a cooperative administration. Please
respond to the following statements as to how you would rate them in
your perceived ideal science classroom environment. 0F=often, U=usually,
OC=occasionally, S=seldom and R=rarely. Please circle one response.

OF U OC S R

1.

In my ideal science classroom, I would like to have the
children establish science interest centers.

OF U OC S R

2.

In my ideal science classroom I would like to have chil
dren use manipulative materials for their investigations.

OF U OC S R

3.

In my ideal science classroom I would like to have the
children construct and use their own materials.

OF U OC S R

4.

In my ideal science classroom I would like to have the
children present and discuss their individual investi
gations with the class.

OF U OC S R

5.

In my ideal science classroom I would like to have the
children suggest individual as well as group activities
in which they are interested.

OF U OC S R

6.

In my ideal science classroom I would like to have the
children study ideas arising from their investigations.

OF U OC S R

7.

In my ideal science classroom I would like to have the
children take part in planning their science activities.

OF U OC S R

8.

In my ideal science classroom I would like to have the
children involved in solving science problems they have
identified.

OF U OC S R

9.

In my ideal science classroom I would like to have
science classes experienced centered rather than text
book centered.

OF U OC S R

10.

In my ideal science classroom I would like to have the
children participate in planning and evaluating their
science program.

OF U OC S R

11.

In my ideal science classroom I would like the children
to have many different textbooks available.
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OF U OC S R

12.

In my ideal science classroom I would like to have the
room arranged so individual groups of children may
work on special projects.

OF U OC S R

13.

In my ideal science classroom I would like to have a
flexible time schedule.

OF U OC S R

14.

In my ideal science classroom I would like the chil
dren to ask most of the questions.

OF U OC S R

15.

In my ideal science classroom I would like to use more
science resource people from the community.

OF U OC S R

16.

In my ideal science classroom I would like to have
science consultant services available.

OF U OC S R

17.

In my ideal science classroom I would have the chil
dren formulate their own hypotheses and set up a plan
for testing their hypotheses.

OF U OC S R

18.

In my ideal science preparation I would like to have
college science courses that are less theoretical and
more practical for elementary science teachers.

OF U OC S R

19.

In my ideal science classroom I perceive of my role as
primarily that of a guide, counselor and consultant to
learning rather than a subject matter specialist.

OF U OC S R

20.

In my ideal science classroom I would like to have the
children take the responsibility for proposing ways of
gathering data from experimentation, observation and
other sources.

OF U OC S R

21.

In my ideal science classroom, time would not be impor
tant, there would be less urgency to complete a topic
in order to meet a deadline.

OF U OC S R

22.

In my ideal science classroom textbooks and manuals are
selected because they ask questions and suggest ways of
finding answers, but do not give answers.

OF U OC S R

23.

In my ideal science classroom teaching and learning
would be "why" and "how" centered.

OF U OC S R

24.

In my ideal science classroom problems would be iden
tified and approached via the scientific method of
problem solving.

OF U OC S R

25.

In my ideal science classroom, hypotheses would be pro
posed by the class in order to guide the investigation.

OF U OC S R

26.

In my ideal science classroom learning would be cooper
atively evaluated. Pertinent assumptions, limitations
and differences would be identified by the children.
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OF U OC S R

27.

In my ideal science classroom children would investigate
problems in small groups, as a class, and as individuals
to gather data in order to test their hypotheses.

OF U OC S R

28.

In my ideal science classroom children would summarize
their data and come to tentative solutions for their
hypotheses.

29.

What other "things" would you like to be able to do or
have in your ideal science classroom? Please list.
1.

2.
3.
4.
5.
6.
7.

8.
9.

10 .
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ACTUAL SCIENCE CLASSROOM ENVIRONMENT
(ASCE)
Because of the real variables such as: adequate funds, time, classroom
facilities and administrative policies, the actual science classroom
environment might be quite different from the ideally perceived science
environment. Please respond to the following phrases as they actually
exist in your classroom. OF=often, U=usually, OC=occasionally, S=seldom,
R=rarely. Please circle one response..
OF U OC S R

1.

In my actual science classroom I am able to have the
children establish interest centers.

OF U OC S R

2,

In my actual science classroom I am able to have chil
dren use manipulative materials for their investigations.

OF U OC S R

3.

In my actual science classroom I am able to have chil
dren construct and use their own materials.

OF U OC S R

4.

In my actual science classroom I am able to have chil
dren present and discuss their individual investigations
with the class.

OF U OC S R

5.

In my actual science classroom I am able to have chil
dren suggest individual as well as group activities in
which they are interested.

OF U OC S R

6.

In my actual science classroom I am able to have chil
dren study ideas arising from their investigations.

OF U OC S R

7.

In my actual science classroom I am able to have chil
dren take part in planning their science activities.

OF U OC S R

8.

In my actual science classroom I am able to have chil
dren actually involved in solving science problems they
have identified.

OF U OC S R

9.

In my actual science classroom I am able to have my
science classes experience centered rather than text
book centered.

OF U OC S R

10.

In my actual science classroom I am able to have chil
dren participate in planning and evaluating their science
program.

OF U OC S R

11.

In my actual science classroom my students have many dif
ferent textbooks available.

OF U OC S R

12.

In my actual science classroom I am able to have the room
arranged so that individual groups of children can work
on special projects.
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13.

In my actual science classroom I am able to have a
flexible time schedule.

OF U OC S R

14.

In my actual science classroom I am able to have the
children ask most of the questions.

OF U OC S R

15.

In my actual science classroom I am able to use science
resource people from the community.

OF U OC S R

16.

In my actual science classroom I have science consul
tant services available.

OF U OC S R

17.

In my actual science classroom I am able to have the
children formulate their own hypotheses and set up a
plan for testing their hypotheses.

OF U OC S R

18.

In my actual science background, college science courses
were less theoretical and more practical for my teaching
purposes.

OF U OC S R

19.

In my actual science classroom my role is primarily that
of a guide, counselor and consultant to learning rather
than as a subject matter specialist.

OF U OC S R

20.

In my actual science classroom I am able to have the
children take the responsibility for proposing ways of
fathering data from experimentation, observation and
other sources.

OF U OC S R

21.

In my actual science classroom time is not important,
there is little urgency to complete a topic in order
to meet a deadline.

OF U OC S R

22.

In my actual science classroom textbooks and manuals
are selected because they ask questions and suggest
ways of finding answers, but do not give answers.

OF U OC S R

23.

In my actual science classroom teaching and learning
are "why" and "how" centered.

OF U OC S R

24.

In my actual science classroom problems are identified
and approached via the scientific method of problem
solving.

OF U OC S R

25.

In my actual science classroom, hypotheses are proposed
by the class in order to guide the investigation.

OF U OC S R

26.

In my actual science classroom, learning is coopera
tively evaluated. Pertinent assumptions, limitations
and differences are identified by the children.
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OF U OC S R

27.

In my actual science classroom children investigate in
small groups, as a class, and as individuals to gather
the data by which to test their hypotheses.

OF U OC S R

28.

In my actual science classroom children summarize their
data and come to tentative solutions for their hypoth
eses .
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MODIFIED SCHOOL SENTIMENT INDEX
Primary Level
Questions:
(face)
1 . Is your teacher interested in the things you do at home?
(star)
2. Do you talk about science in school?
(bell)
3. Does your teacher give you work that is too hard?
(cat)
4. Do you like to tell stories in front of your class?
(phone)
5. Does your teacher show you science things in school?
(flower)
6. Is school a happy place for you to he?
(clown)
7. Do you often get sick at school?
(house)
8. Does your teacher give you enough time to finish your work?
(dog)
9. Is your school principal friendly toward the children?
(umbrella) 10. Do you like to read in school?
(face)
11. When you don't understand something, are you afraid to ask
your teacher a question?
(star)
12. Do you get to work on science experiments or projects?
(bell)
13. Are you scared to go to the office at school?
(cat)
14. Do you like to paint pictures at school?
(phone)
15. Do you like to stay home from school?
(flower)
16. Do you like to write stories in school?
(clown)
17. Do you like school better than your friends do?
(house)
18. Does your teacher help you with your work when you need
help?
(dog)
19. Do you like arithmetic problems at school?
(umbrella) 20. Do you wish you were in a different class at school?
(face)
21. Do you like to learn about science?
(star)
22. Do you like to sing songs with your class?
(bell)
23. Does your school have too many rules?
(cat)
24. Do you get to study about science?
(phone)
25. Is science one of your favorite classes?
(flower)
26. Are you always in a hurry to get to school?
(clown)
27. Does your teacher like some children better than others?
(house)
28. Do other people at school really care about you?
(dog)
29. Does your teacher yell at the children too much?
(umbrella) 30. Do you like to come to school every day?

Instructional Objectives Exchange
Copyright 1970
Box 24095
Los Angeles, California 90024
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STUDENTS' PERCEIVED SCIENCE CLASSROOM
(SPSC)
DIRECTIONS:
READ EACH SENTENCE CAREFULLY AND SELECT ONE OF THE CHOICES THAT
BEST SHOWS HOW YOU FEEL ABOUT THE STATEMENT. THERE ARE NO RIGHT OR
WRONG ANSWERS. WHEN YOU HAVE DECIDED WHICH ANSWER YOU BELIEVE TO BE
MOST ACCURATE, PLEASE CIRCLE THE CORRECT LETTER ON YOUR ANSWER SHEET.
READ AND SELECT YOUR CHOICE TO THE EXAMPLE BELOW.
Example:

0.

Fifth and Sixth Graders Should
Have a Longer Music Class.
A. I agree a lot
B. I agree a little bit
C . I don't know
D. I disagree a little bit
E. I disagree a lot

IF YOU UNDERSTAND THE DIRECTIONS YOU MAY BEGIN. REMEMBER TO READ EACH
STATEMENT CAREFULLY AND KEEP THE NUMBER ON THE ANSWER SHEET THE SAME AS
THE NUMBER OF THE STATEMENT. IF YOU HAVE ANY QUESTIONS ABOUT THE DIREC
TIONS OR IF THERE IS A WORD YOU DON'T UNDERSTAND, PLEASE RAISE YOUR
HAND FOR HELP.
1.

I am able to use materials and equipment in science class.
A. I agree alot
B. I agree a little bit
C. I don't know
D. I disagree a little bit
E. I disagree a lot

2.

We have some areas in our room that have interesting science
things that I can look at and work with.
A. I agree a lot
B. I agree a little bit
C . I don't know
D. I disagree a little bit
E. I disagree a lot

3.

My teacher allows me to bring things from home for my science
class.
A. I agree a lot
B. I agree a little bit
C. I don't know
D. I disagree a little bit
E. I disagree a lot
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4.

I am able to present and discuss my work with the whole
class or with small groups of students.
A. I agree a lot
B. I agree a little bit
C. I don't know
D. I disagree a little bit
E. I disagree a lot

5.

I get to plan
A. I
B. I
C. I
D. I
E. I

6.

I do things
A.
B.
C.
D.
E.

some of the things I do in science class.
agree a lot
agree a little bit
don't know
disagree a little bit
disagree a lot

in science class that I am interested in doing.
I agree a lot
I agree a little bit
I don't know
I disagree a little bit
I disagree a lot

7.

My teacher talks with me about the things 1 do in science.
A. I agree a lot
B. I agree a little bit
C. I don't know
D. I disagree a little bit
E. I disagree a lot

8.

We use many
A.
B.
C.
D.
E.

9.

We arrange the room so that we can work by ourselves or with
other students.
A. 1 agree a lot
B. I agree a little bit
C. I don't know
D. I disagree a little bit
E. I disagree a lot

10.

books for our science classes.
I agree a lot
I agree a little bit
I don't know
I disagree a little bit
I disagree a lot

I get to talk with my teacher about some problems I have in
science class.
A. I agree a lot
B. I agree a little bit
C . I don't know
D. I disagree a little bit
E. I disagree a lot
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11.

My teacher
A.
B.
C.
D.
E.

likes me to ask questions in science class.
I agree a lot
I agree a little bit
I don't know
I disagree a little bit
I disagree a lot

12.

When we have problems in science class we all try to find
ways of solving the problem.
A. I agree a lot
B. I agree a little bit
G. I don't know
D. I disagree a little bit
E. I disagree a lot

13.

My teacher
myself.
A.
B.
C.
D.
E.

allows me to do some science experiments by
I
I
I
I
I

agree a lot
agree a little bit
don't know
disagree a little bit
disagree a lot-

14.

In our science classes we can use our own ideas for finding
answers.
A. I agree a lot
B. I agree a little bit
C. I don't know
D. 1 disagree a little bit
E. I disagree a lot

15,

I get to do things in science class x^ith other groups of
students.
A. I agree a lot
B. 1 agree a little bit
C. I don't know
D. I disagree a little bit
E. I disagree a lot

16.

I enjoy our science classes.
A. I agree a lot
B. , I agree a little bit
C. I don't know
D. I disagree a little bit
E. I disagree a lot
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April 14, 1972

Doug DeGroote:
The following is in regards to your five months of Science-inService and resource activity in the Valley Elementary School with
grades one through six.
The science resource person has added to the affectiveness of
science teaching and learning in the Valley Elementary School.
The children have become more enthusiastic about science.
They have learned that science is real and many reactions can be
seen by simple experiments. Children have learned how to set up
experiments that help them solve science problems.
Teachers have developed more confidence in working with chil
dren in the field of science. Teachers have changed their methods of
presenting materials to the children. More experimentation is taking
place in the classroom and teachers are spending more time and effort
in helping children.
As a result of having a resource person available, teachers
have changed their attitude and thinking. This will have a bearing
on future teaching of science by many of the teachers.
There is some thinking along the lines of seeking the services
of one of the science people in our school system to act as a resource
person in the elementary schools.
H. G. Johnson, Principal

Valley Elementary School
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TEACHER EVALUATION OF SCIENCE IN-SERVICE PROGRAM
First Grade:
"1.

2.

I found having a consultant very useful. He can get us more inter
ested and motivated in science just like we can interest and moti
vate our children. I love science but find it a subject that is
less important than others to teacher. If I run short of time,
I'll use science time.
Yes, I think a consultant for a year or two in each system would
be very beneficial to teachers & pupils. I have gotten many good
ideas from Doug DeGroote, and he has created an interest by sug
gesting easy-to-do projects in science.

First Grade:
"I feel that science in my classroom has been much more stimulating for
the kids this year, because of the consultant services Mr. DeGroote
provided. I would like to see something like this continued, perhaps
through in-service workshops conducted by a science teacher in the
school system from the Jr. or Sr. High. At grade level meetings there
could also be more of an exchange of knowledge and ideas among teachers
as to what they have been trying in science.
It was especially helpful having someone knowledgable in locating mate
rials readily and I'm sure other teachers have had similar experience
and could share their knowledge, too."

Second Grade:
"It made me more away of things I could do in the room— I probably had
science more often because of the awareness of it— Probably the most
beneficial thing to me was a better attitude toward science— More
understanding of how enjoyable it is for the children. It was nice to
see how excited they could get over experiments etc. Also they would
take responsibility for bringing things for experiments. This was very
encouraging for me.
The workshops were beneficial also in a very concrete way.
I really enjoyed having Doug come into the room & teach & work with
the children making the flashlights. It's really refreshing & inspir
ing to watch someone else's approach (for me and the children).
I would like to have this type of a program on a more permanent basis."
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Third Grade:
"A consultant? not really interested— After I ’ve taught all day I'm not
really in the mood to go for more lessons. Also each time we switch
basics, their consultants are here— to help fill in the gaps. Really—
how does one have a super science class with 33 kids & only extra 12 ft.
in room for centers. I don't feel our limitations here are knowledge—
rather space & numbers!"

Fifth Grade:
"Having a science consultant was beneficial to the children.
enjoyed the unit on electricity a great deal."

They

Sixth Grade:
"Science seems to be the major area of difficulty for most teachers.
A science consultant, at least part time, would be of benefit to an
elementary school. This consultant should be a resource person, but
also be able to go into the classrooms and work with teachers in
actual teaching situations. Bi-monthly workshops presenting new
methods and materials would also be good."
Having Mr. DeG. as our science consultant was a big boost to me.
My students became more enthusiastic about science. The fact that
it was experience-oriented made it fun for them and spurred them on
to further investigations & projects."

Sixth Grade:
"I think a science consultant could be of great value in our school.
I would like to see one in our system. One that could come in and
do some actual teaching also.
The few times my pupils asked for your help in finding science equip
ment were greatly appreciated. The students seemed to enjoy another
source of information."
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